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AZAINDOLYIiALKYLAMINE DERIVATIVES AS 5-HYDROXYTRYPTAMIWE-6 

LIGANDS 

This invention relates to aeaindolylalkylamine 
5 derivatives as 5 -hydroxy tryptamine-6 ligands, to 
processes for preparing them, to pharmaceutical 
compositions containing them and to methods of treatment 
using them. 

10 

BACKGROUND OF THE INVENTION 

Various central nervous system disorders such as 
anxiety, depression, motor disorders, etc., are believed 

15 to involve a disturbance of the neurotransmitter 

hydroxytryptamine (5-HT) or serotonin. Serotonin is 
localized in the central and peripheral nervous systems 
and is known to affect many types of conditions including 
psychiatric disorders, motor activity, feeding behavior, 

20 sexual activity, and neuroendocrine regulation among 
others . The ef fects of serotonin are regulated by the 
vm.«.^.wmw a. cvcpuui. oujL»uypc«) • iviii-jwii o w ixx" receptors 

include the 5-HT1 family (e.g. 5-HT1A) , the 5-HT2 family 
{e.g. 5-HT2A), 5-HT3, 5-HT4, 5-HTS, S-HT6 and S-HT7 

25 subtypes. 

The recently identified human 5 -hydroxytryptamine- 6 
(S-HT6) receptor subtype has been cloned, and the 
extensive distribution of its mRNA has been reported. 

-1- 
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Highest levels of 5-HT6 receptor mRSJA have been observed 
in the olfactory tubercle, the -striatum, nucleus 
accumbens, dentate gyrus and CAl, -G&2 and GA3 *segions of 
the hippocampus. Lower levels of 5-HT6 -receptor iriRMSV 
5 are seen in the granular layer of the <jerebeHuro, several 
diencephalic nuclei, amygdala and in the <:orteex. Northern 
blots have revealed that 5-HT6 receptor inKNA appears to 
be exclusively present in the brain, with little ^evidence 
for its presence in peripheral tissues . The high 
10 affinity of a number of antipsychotic agents for tfce S- 
HT6 receptor, in addition to its mRNA localisation i<n 

striatum, olfactory tubercle and nucleus accumbens 

» 

suggests that some of the clinical actions of these 
compounds may be mediated through this raeoegator. 

15 Therefore, 5-HT6 receptor ligands aa?e believed -to be of 
potential use in the treatment of oertain -CNS disorders 
such as anxiety, depression, epilepsy, obsessive 
compulsive disorder, attention deficit disorder, 
migraine, cognitive memory enhancement (e.g. for 

20 treatment of Alzheimer's disease) , sleep di^Oax^s, 
feeding disorders (e.g. anorexia or bulimia) , 
neurodegenerative disorders <e.g. stroke or head trauma) , 
panic attacks, withdrawal from drug abuse 4«*€F. ©oeaiate, 
ethanol, nicotine or ben*odia4z^ines) , scixi^«*^enia, or 

25 the like; or in the treatment of oeaptain ^ast^ii*feesti*ial 
disorders such as irritable bowel syndrome. 

Therefore, it is an object of tfei-s i«iya^i<m to 
provide compounds which are useful as the^^pfeutic agents 
in the treatment of a variety of central nervous system 

30 disorders related to or affected by the S-3ffc6 tseoej^fcor . 
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It is another object of this invention to provide 
therapeutic methods and pharmaceutical compositions 
useful for the treatment of central nervous system 
disorders related to or affected by the 5-HT6 receptor. 

5 Xt . is a faature of til±s invention that the compounds 

provided may also be used to further study and elucidate 
the 5-HT6 receptor. 

These and other objects and features of the 
invention will become more apparent by the detailed 
10 description set forth hereinbelow. 

SUMMARY OF THE INVENTION 

The present invention provides an indolylalkylamine 
15 derivative of formula I 




O 

wherein 

W is 130 2 , CO, CONRu or CSNR 12 ; 
X is N or CRi; 
Y i© N or CR 2 ; 
Z is N or CR 3 ; 

■Q is N or CR4 with the proviso that no more than -two 

of X, Y, z and Q may be N; 
n is an integer of 2 or 3; 



20 



25 
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R lf R 2 , R3 and R4 are «each independently H, halogen, 

CN, OCO2R13 , <30 2 Rx4i CONRisRie, «Q*Ri7NRi«R» / 'SOtffcao, 
NR21R22, QR23/ COR24 or a Ci-^Qsalkyl, Ga-GealkenYi , 
C 2 -C6alkynyl / ^-Cgcycloalkyl, <2yclohefeeroalkyl, 
5 aryl or heteroaryl group each optionally 

substituted; 

R 5 and R6 are each independently H or a Ci-"Gealkyl, 
C2-C 6 alkenyl, C 2 -G«alkynyl , Cs-CJecycloalkyl , 
cycloheteroalkyl , aryl or heteroaryl group each 

10 optionally substituted, or Rs and R« ttjay be 

taken together with the atom to which they are 
attached to fomi an optionally substituted 5- 
to 7-membered ring optionally containing an 
additional heteroatom selected €rom O, H or 

15 R 7 and Re are each independently H or an optionally 

substituted Ci~Gealkyl group; 
R 9 is H, halogen, or a d-Gealkyl, Gi-Csmlkbxy, aryl 
or heteroaryl group each optionally 
substituted; 

20 Rio is an optionally substituted Ci-Gealkyl, aryl, or 

heteroaryl group or an optionally -substituted 
&- to 13 -membered bicyclic J>r tr ic^cl^ *i#g 
system having a N atom at -the bridgehead and 
optionally containing 1, -2 or 3 additional 

25 heteroatoms selected Crom N, O or -S with the 

proviso that when Q is K and JL, Y and <Z are <H 
then Rio must be other than phenyl ; 
m is 0 or an integer o€ 1 or "&'} 

Rxi and R12 are each independently H or a Ci^^ealkyi , 
30 aryl or heteroaryl group each optionally - . 

substituted; 

R«» R14, R20 and R 24 are -each independently « or a Ci- 
C 6 alkyl, Ca-Cealkenyi, <^-^alky&yl, <|V- 
^Cecycloalkyl, cycloheteroalkyl , aryl or 
35 heteroaryl -group each optionally substituted; 
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Ri5/ Rie and R23 are each independently H or ^n 

optionally substituted Ci-C^alkyl group; and 
Ri7/ Rx8/ R19/ R21 and R22 are each independently H or 
an optionally substituted Ci-C4alkyl group; or 
5 R21 and R22 may be taken together with the atom 

to which they are attached to form a 5- to 7- 
membered ring optionally containing another 
heteroatom selected from O, N or S; or 
the stereoisomers thereof or the pharmaoeutically 
10 acceptable salts thereof. 

The present invention also provides methods and 
compositions useful for the therapeutic treatment of 
central nervous system disorders related to or affected 
by the 5-HT6 receptor. 



15 



DETAILED DESCRIPTION OP THE INVENTION 



The 5 -hydroxy tryptamine- 6 ( 5 -HT6 ) receptor is 
one of the most recent receptors to be identified by 
2© molecular cloning. Its ability to bind a wide range of 
therapeutic compounds used in psychiatry, coupled with 
its intriguing distribution in the brain has stimulated 
significant interest in new compounds which are capable 
of interacting with or affecting said receptor. 
25 Significant efforts are being made to understand the 
possible role of the 5-HT6 recqptor in psychiatry, 
cognitive dysfunction, motor function and control, 
memory, mood and the like. To that end, compounds which 
demonstrate a binding affinity for the 5-HT6 receptor are 
30 earnestly sought both as an aid in the study of the 5-HT6 
receptor and as potential therapeutic agents in the 
treatment of central nervous system disorders, for 
exainple see C . Reavill and D . C . Rogers , Current -Opinion 
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in Investigational Drugs, 2001, 2 (1) : 104-109 , ' Etoarraa 
Press Ltd. 

Surprisingly, it has now been found -that 
azaindolylalkylamine derivatives of fottrtula I demonstrate 
5 5-HT6 affinity. Advantageously, said ainine derivatives 
may be used as effective therapeutic agents Cor the 
treatment of central nervous system (jG35S) dil3a2?Ses?e 
associated with or affected by the rac*£>tor. 
Accordingly, the present invention provides 
10 azaindolylalkylamine derivatives of fSrttnU&i I 




wherein 

15 W is SO*, CO, CGm*i pr 

X i£ N or SRa; 
Y Is S or 08*? 
2 is N or 

Q is N or GR4 with the proviso that tko *apz?e than -two 
20 of X, Y, Z and Q may be ft; 

n is aaa integer ©t 2 Pic 3 ; 

Rjl, R2, R 3 and R* are each independently H, halogen, 

CN, 0C0 2 RUf <^0 2 Ri4, CONRisRk, <aSB^7S8Ri^8t9ii SQdfeo, 
NR21R22* OR23/ *<3C*&24 or a^Ci-C«aijEyi, <^^alkeOyi, 
25 C 2 -C 6 alkynyX, c 3 -C 6 cycloalkyl, ^<^iohefe^oal*yi , 

aryl or heteroaxyl ^group .each ^pti^ially 
substituted; 
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Rs and Re are each independently H or a Ci-C 6 alkyl, 
C 2 -C«alkenyl , C 2 -<C6alkynyl , C 3 -C 6 cycloallcyl , 
cycloheteroalkyl, aryl or heteroaryl group each 
optionally substituted, or R s and R« may be 
taken together with the atom to which they are 
attached to form ah optionally substituted 5- 
to 7-membered ring optionally containing an 
additional heteroatom selected from 0, N or S; 
R7 and Re are each independently H or an optionally 

substituted Ci-C*alkyl group; 
R* is H, halogen, or a Ci-C«alkyl, C a -C 6 alkoxy, aryl 
or heteroaryl group each optionally 
substituted; 

Rio is an optionally substituted Ci-C 6 alkyl, aryl, or 
heteroaryl group or an optionally substituted 
8- to 13 -member ed bicyclic or tricyclic ring 
system having a N atom at the bridgehead and 
optionally containing 1, 2 or 3 additional 
heteroatoms selected from N, O or S with the 
proviso that when Q is N and X, Y and Z are CH 
then Rio must be other than phenyl; . 
m is 0 or an integer of 1 or 2 ; 

R11 and R i2 are each independently H or a Ci-<*alkyl , 
aryl or heteroaryl group each optionally 
25 substituted; 

Ri3/ Ri4# R20 and R 2 « are each independently H or a Ci- 
C«alkyl, C 2 -C«alkenyl, C 2 -C«alkynyl, C 3 - 
C 6 cycloalkyl, cycloheteroalkyl, aryl or 
heteroaryl group each optionally substituted; 
30 R i5» Rie and R 23 are each independently H or an 

optionally substituted Ci-C € alkyl group; and 
. . . Ri7/ Rie# R19 , R21 and R22 are each independently H or 
an optionally substituted Ci-C 4 alkyl group; or 
R21 and R 22 may be taken together With the atom 
to which they are attached to form a 5- to 7- 

-7- 
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meiribered ring -optionally oontaining another 
heteroatoiti selected from O, Nor?; or 
the stereoisomers thereof or the pharroaceutically 
acceptable salts thereof, 
5 As used in the specification arid claittts , the teoa 

halogen designates Br, Cl, I or F and the fcem 
cycloheteroalkyl designates a five to seven membeeed 
cycloalkyl ring system ^containing 1 or 2 heteroatoitts ,, 
which may be the same or different, selected £ftom ft, O or 
10 S and optionally containing one double bond, ©xeftplary 
of the cycloheteroalkyl ring systems irclu<3ed in *&e 
as designated herein are the following *£**gs *&er*2in Wi is 
NR, 0 or S; and R is H or an optional stai»sti4ajenfc # as 
described hereiribelow: 

IS 




Similarly, as used in the sp^i^i^**0fc 
the term heteroaryl deisignat^es a f ive to tasaa iseafibeced 

20 aromatic ring system containing 1, 2 or 3 ^sfeteroatoais, 

which may be the same or dif^Beaserlfc, 6ele<*feiS St?fi>m U, O or 
S. Such heteroaryl ring systems ittclwSe ^yaspOtyl, 
azolyl, oxazolyl, thiaeolyl, imida^plyl, «aaryl, 4s&ieiiyl, 
guinolinyl, isoquinolinyl , indoli^yJ , bercot^fenyl, 

25 berizofuranyl, benzisoxa«olyl or tiie like. *fee ^ean a*yl 
designates carbocyclic acomatio «ring «syst«Sis, -e.-gr- of <>--' 
10 carbon atoms, such as -phenyl, ^apfet&yl, pr like. 
The term haloalkyl -as used heasein desi^atas a -QPan*i 

- - -8- 
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group having from one to 2n+l halogen atoms which may be 
the same or different and the term haloalkoxy as used 
herein designates an OC n H 2n+1 group having from one to 2n+l 
halogen atoms which may be the same or different. 
5 Exemplary of the 8- to 13-membered bicyclic or " 

tricyclic ring systems having a N atom at a bridgehead " 
and optionally containing 1, 2 or 3 additional 
heteroatoms selected from N, O or S included in the term 
as designated herein are the following ring systems 
10 wherein W 2 is NR, 0 or S; and R is H or an optional 
substituent as described hereinbelow: 




a 



o&- c&- c& o^- cfr 












N5s^N N 






15 



In the specification and claims, when the terms 
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Ci-C 6 alkyl, C 2 -<:«alkenyl , e 2 ^alkynyl , C 3 -<:7cycloalkyl , 
cycloheteroalkyl , aryl, heteroaryl or 8- -to 13-membeased 
bicyclic or tricyclic ring system having a N atom at «the 
bridgehead are designated as being optionally 
5 substituted, the substituent groups which are optionally 
present may be one or more, e.g., -two or 4:hree, ^he same 
or different of those customarily employed in the 
development of pharmaceutical ooxrpounds or the 
modification of such compounds to influence tbeir 
10 structure/activity, persistence, absorption, stability 
other beneficial property. Specific exaijipl^s 6f such 
subs t i tuents include halogen atoms, nitro, cyano, 
thiocyanato, cyanato, hydroxy!, allcyl, fcaloal&yl, alfcoxy, 
haloalkoxy, amino, alkylamino, diaikylamino, focwyl, 
15 alkoxycarbonyl , carboxyl, aljtoanoyl^ alkylthio, 

alkylsuphinyl, alkylsulphonyl , carbamoyl, alkylamido, 
phenyl, phenoay, benzyl, beSHsyloay, heteroaryl, 
cycloheteroalkyl or cycloalkyl gro\jgps, pr^£#r^>ly b&lo&ssi 
atoms or lower alky 1 groups. O^pioally , 0-3 
20 substituents, the same or different may be pasesent. Wfeen 
any of the foregoing substituents represents or -contains 
an alJcyl substituent groijp e.g. alktfxy, alkanoyl, t&is 
may be linear or branched and way cotrt^ain jip <feo^2, 
preferably up to 6, more preferably vtp to 4 oarfeon atoms. 
25 Pharmaceutical^ acceptable salts g&y be j^&y acid 

addition salt formed by a conpound of formula ± saad a 
pharma c eut ioa lly acceptable acid -each as phosphoric , 
sulfuric, hydrochloric hydrobr omic , citric, maleic, 
malonic, mandelic, siiccinic, f umarie, aeetic, luetic, 
30 nitric, sulfonic, p- toluene sulfonic, xitetfeane sulfonic 
acid or «the like. 
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Compounds of the invention include esters, 
carbamates or other conventional prodrug forms, which in 
general, are functional derivatives of the confounds of 
the invention and which are readily converted to the 
5 inventive active moiety in vivo. Correspondingly, the 
method of the invention embraces the treatment of the 
various conditions described hereinabove with a compound 
of formula I or with a compound which is not specifically 
disclosed but which, upon administration, converts to a 
10 compound of formula I in vivo. Also included are 

metabolites of the compounds of the present invention 
defined as active species produced upon introduction of 
these compounds into a biological system. 

Compounds of the invention may exist as one Or more 
15 stereoisomers. The various stereoisomers include 

enantiomers, diastereomers, atropisomers and gecaneferdU: 
isomers. One skilled in the art will appreciate that one 
stereoisomer may be more active or may exhibit beneficial 
effects when enriched relative to the other 
stereoisomer (s) or when separated from the other 
stereoisomer <s). Additionally, the skilled artisan knows 
how to separate, enrich or selectively prepare said 
stereoisomers. Accordingly, the present invention 
comprises compounds of Formula I, the stereoisomers 
25 thereof and the pharmaceutical^ acceptable salts 

thereof. The compounds of the invention may be present 
as a mixture of stereoisomers, individual stereoisomers, 
or as an optically active form. 



20 



30 



In the compounds of this invention: 
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W may be for -example S0 2 . 

An example of n is 2. 

5 Rio may be for example an optionally substituted 

phenyl; naphthyl, thienyl, benzo 1 1 , 2 , 5 ] bhiadia«dlyl ; 
benzo[l, 2,5] -oxadiazolyl, benzo [b ] thiophenyl , imidaeolyl, 
isoxazolyl, quinolyl, pyraeolyl, imid»zo{2, 1- 
bj [1 / 3 ] thiazolyl , imidazp [1 , 2 -a] pyritiinyl , pyaasolo [2 , 3- 
10 b]pyridinyl or C a -C 6 alkyl substituted by phenyl {e.g., 
benzyl) . 

An example of Rg is H. 

15, R 7 and Ra may both be for example H. 

Examples of R 5 and Re are independently hydrogen a»d 
Ci-C 6 alkyl . 

20 In some embodiments X is N; ¥ i« <3B& Z is GR3; and Q 

is CRg . Xn other embodiments Y « H. 

x » further embodiments Q is U; X i-s -€SR X ; Y is ORa; 
and Z is CR$ . 

25 

When Ri, R2, R3 and R« are present bhey may be €or 
example hydrogen. 

Examples of optional substibuents , e.g. tor groups 
30 such as R 10 are selected from one to three, <the -same or 
different, of the following: halogen, Ci-*Gealxyl, ^sri- 
fluoromethyl, C a -C 6 alkoxy, amino, cyano, C 2 ^C 7 alkanoylaaiBO 
(e.g., acetyl ) and Ci-C 6 aminoalkyi , <<e .g . 2-aminoethyl ) . 
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Preferred compounds of the invention are those 
compounds of formula I wherein W is so 2 . Also preferred 
are those compounds of formula I wherein n is 2. Another 
group of preferred compounds of formula I are those 
5 compounds wherein X is N; Y is CR 2 ; z is CR 3 ; and Q is 
CR4. Yet another group of preferred compounds of the 
invention are those compounds of formula I wherein Q is 
N; X is CR i; Y is CR 2 ; and Z is CR 3 . 

More preferred compounds of the invention are those 
10 compounds of formula I wherein W is S0 2 and R 9 is H. 
Another group of more preferred compounds are those 
compounds of formula I wherein W is SQ 2 ; n is 2; and R* is 
H. Further more preferred compounds are those formula I 
compounds wherein W is S0 2 ; n is 2; R 9 is H; and X is N; Y 
is CR 2 ; z is GR 3 ; Q is CR*; and R 2 , r 3 and R* are each 
independently H, halogen or lower alkyl. Yet another 
group of more preferred compounds of formula l are those 
compounds wherein W is SO^ n is 2; R 9 is H; and Q is N; X 
is CR i; y is CR 2 ; z is CR 3 ; and R X/ r 2/ and R, are each 
independently H, halogen or lower alkyl. 

Preferred compounds of the invention include: 
2- [1- (2-chlorobenzenesulf onyl ) -iH-pyrrol© [3, 2-bjpyridin- 
3 -yl ] e thylamine ; 

2- {1- <2-naphthylsulf onyl) -lH-pyrrolo{3 , 2-b]pyridin-3- 
25 yl]ethylamine; 

2»{l-{(3-trifluoromethyl)ben Z enesulfonyl]-lH-pyrrolo.[3,2- 
bj pyridin-3-yl } ethylamine ; 

2-{l-{{2-chloro-4- ( trif luoromethyl ) benzene] sulf onyl} -1H- 

pyrrolo [3 , 2-b] P yridin-3-yl}ethylamine; 
2- {1- [ (3 , 4-dif luorobenzene)*sulfonyl] -iH-pyrrolo [3 , 2- 
b]pyridin-3-yl } ©thylamine ; 



20 



30 
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2 - { 1 - [ ( 3 -chlorobenzene ) sulfonyl 3 -.m-pyrrolo £3,2- 

b3pyridin-3-yl) ethylamine; 
2-{l- [ (5-chlorothiophen-2-yl)sulf<>nyl3 -lH~pyr«olo(3 ,2- 

b] pyridin-3-yl } ethylamine ; 
5 2- {1- [ (€-chloroimidazo{2 , 1-b] thi^eol-S-ylJsui&aiyl] -1H- 

pyrrolo [3,2 -b] pyridin-3-yl 3«thylamine ; 
2 - { 1 -{(3 -me thoxybenz ene ) sulfonyl 3 -IH-pyecolo £3 , 2- 

b] pyridin-3-yl } ethylamine ; 
2- { 1 f ( imidazo £2 , 1 -b ] thiazol-S-yl) sulfonyl 3 -1H- 
10 pyarrolo£3 , 2 -b 3 pyridin-3-yl) ethylamine; 

2- [1- (benzenesulf onyl ) -lH-pyr«rolo£ 3 , 2-t>3pyaridin«-3-yl ] - 

ethylamine; 

2-£l-f ( 3 - f luorobenzene ) sulfonyl 3 -lH-^oyrarolo f 3 , 2- 
b]pyridin-3-yl}«thylamine; 
15 2- {1- ( <4-aminobenzene) sulfonyl j - lH-pyar*rolo { 3 , 2 ~b 3i>yridin 
3 -yl} ethylamine; 
2 - { 1 » £ (3 -methy lbenz«ne ) sulfonyl J - IH-pyjsrol© £3 , 2 ^t>J#yari- 

din-3~yl } ethylamine ; 
2- { £ (2 , 3-dichlorobenzene) sulfonyl J -HJ-pyacrolo (3 ,2- 
20 b]pyridi»-3^yl)ethylamine; 

2-{l-f (2 -f luorobenzene) sulfonyl 3 -iH^pyraolo £3 ,2- 

b 3 pyridin«-3~y 1 } ethylamine ; 
2- { 1- f ( 3 -bromobenzene ) sulfonyl 3 -lH-pyar«-oio £3 , 2-b3py«:idin- 
3 -yl } ethylamine ; 
25 2- {1- (2 , 6-dichloroimidaeo{2 , l-b3 thia*s©l~S-yl ) sulfonyl J - 
lH-pyrrolo £3 , 2-b] pyaridin- 3 -y 1 } ethylamine ; 
2-{l- (-6-chloroimidazo f 2 , l-b3 thiacol-^yl )«ialfonyl] -IH- 

pyrrolo £ 3 , 2 -q 3 pyridin- 3-yl >ethylam£fte ; 
2- (1- < imidazo{2, l-b3 thiaeol-S-yl )«ulf onyl 3 -?3M~ 
30 pyrrolo{3 , 2 -c]pyridin- 3-yl 3 ethylamine; 
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2 - { 1- [ ( 3 -chlorobenzene ) sulf onyl ] -lH-pyrrolo [3,2- 
c ] pyridin-3 -yl}ethylamine ; 

2-{l- [ (3-f luorobenzene) sulfonyl] -lH-pyrrolo [3 , 2- 
c ] pyridin-3 -yl ) ethylamine ; 
5 2- {1- [ (3-methoxybenzene) sulf onyl] -lH-pyrrolo{3 ,2- 
c ] pyridin-3 -yl} ethylamine; 
2-{l- [ (5-chlorothiophen-2-yl) sulf onyl] -lH-pyrrolo[3, 2- 

c ] pyridin- 3 -yl} ethylamine ; 
2- [1- (benzenesulfonyl) -lH-pyrrolo [3, 2 -c] pyridin-3 - 
10 yl ] ethylamine ; 

2-{l- [ (3-methylbenzene) sulf onyl] -IH-pyrrolo [3 , 2- 

c ] pyridin-3 -yl } ethylamine ; 
2-{l-{ [ (3-trif luoromethyl)benzene] sulf onyl} -1H- 
pyrrolo [ 3 , 2 -c ] pyridin- 3 -yl } ethylamine ; 
15 2-{l- [ (2 , 3-dichlorobenzene) sulf onyl] -IH-pyrrolo [3, 2- 
c ] pyridin-3 *-yl } ethylamine ; 
(2-{l- (benzo[l, 2, 5] thiadiazol-4-yl) sulfonyl] -1H- 

pyrrolo [ 3 , 2 -c ] pyridin-3 -yl } ethyl } dimethylamine ; 
{ 2 - { 1- [ ( 7-chlorobenzo [1,2,5] 6xadiazol-4 -yl ) sulfonyl] -1H- 
20 pyrrolo [ 3 , 2 -c ] pyridin-3 -yl } ethyl } dimethylamine ; 

{2- {1- [ ( 6-chloroimidazo (2 , 1-b] thiazol-5 -yl ) sulfonyl ] -1H- 

pyrrolo [ 3 , 2 -c ] pyridin-3 -yl } ethyl } dimethylamine ; 
{2-{l-£ (5-chloro-3-methylbenzo[b] thiophen- 2 -yl ) sulfonyl ] - 
lH-pyrrolo [ 3 , 2 -c ] pyridin- 3 -yl } ethyl } dimethylamine; 
25 2-{l-f(3 -me thoxybenz ene ) sulfonyl ] -iK-pyrrolo {2,3= 
c ] pyridin-3 -yl } ethylamine ; 
2-{l- [ (l-methyl-lH-imidazol-4yl) sulfonyl] -IH-pyrrolo (2,3- 

c ] pyridin-3 -yl } ethylamine ; 
2- {1- [ (3 , 5-dimethylisoxazol-4-yl)sulfonyl) -1H- 
30 pyrrolo { 2 , 3 -c ] pyridin-3 -yl } ethylamine ; 
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2- { 1- [ ( 2 , 4-dif luorobenzene)*©ul£onyl] -Ifl-rpyasrolo (2 , 3- 

c ] pyridin-3 -yl } ethy lamine ; 
{2-{l- [ <5«chlorothiophen^2-yl)sul€onyl]-lH^y^olot2,3-- 
c ] py r i din- 3 -y 1 } e thy 1 } methy lamifce ; 
5 {2- [1- ( 2-naphthylsul£onyl ) -lH-pyasrolot2 , 3-c]pyaric&n-3~ 
yl ] ethyl } me thy lamine ; 
{2- [1- (8-quinolinylsulf onyl) -IH-pyarroloIS, 3^3pyrfcdin-3- 

yl] -ethyl }methylamine ; 
{2-{l~ [ (5-chloro-l, 3- dimethyl -lH^py^a«pl-4-yl)^ul^^yl 3 - 
10 IH-pyrrolo £ 2 , 3 - c 3 pyr idin- 3 -y 1 } ethyl } methy laHi£*ae ; 

{2-{l- [ (ben*ofl ,2,5] thiadiazol~4yl ) eul^onyl] 

pyrrolo (2,3-c3 pyridin-3 -yl } ethyl } dimethy lamine ; 
{2~{l-£ { 7 - chlorobensso 1 1 , 2 , 5] o3cadia«ol-4-yl) eul*eaayl] -IS- 
pyrrolo [2 , 3-c ] pyridi.n-3-yl }«thyl}diintethy lamine ; 
15 {2- I < 6-chloroimidaz© £2 , l-b]4daia«ol^S^yl )^ul€onyl] -iH- 
pyrrolo [2 , 3 -c ] pyri<iin-3 *yl j^ethyl }diinethy lamine ; 
{ 2 { 1 - £ ( 5 ~ chloro- 3 -me thy lbenzo fb 3-thi<?idafen-2 -y 1 ) eultionyl J - 

IH-pyrrolo [2 , 3-c 3 pyridin-3 -yl}efc^ 
2 - { 1- 1 ( 3 -me thoxybenzene )^ul*<say2. 3 -iH*^S^^3^>^2 , 3 - 
20 b] pyridin-3 -yl } etAylcosine ; 

2- ( 1-benzenesulf onyi-lH-pya?rolol2 ■< 3Ht?j*^i4Eiii-3-yl) - 
ethylamine; 

2-1 (1-benzylsulf onyl) -lH-pyr«>loi^ , 3^Jip^ri^iB-3-yl3 
ethylamine; 
25 2- [1- (2-naphthylsul£onyl) -lH-pyr^^ 
ethylamine; 

2 - { 1 - £ ( 4 -me thoxyben z ene ) «ul€ony 1 3 -2*^jq^<>£o {5 , 3 - 

b] pyr idin-3 -yl } ethylamine ; 
2- { 1- £ ( 3 , 4 -dime thoxybenzene ) sulf onyl 3 -iH-^>y«r«lo £2 , 3- 
30 b] pyridin-3 -yl} ethylamine ; 
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2-{l-{ [ (4-trifluoromethoxy)benzene]sulfonyl}-lH- 

pyrrolo [2 , 3 -b] pyridin-3 -yl } ethylamine ; 
2- {1- [ (2-cyanobenzene) sulf onyl] -lH-pyrrolo [2 , 3-b]pyridin- 
3 -yl } ethylamine ; 
5 2 - {1- [ (4-cyanobenzene) sulf onyl] -lH-pyrrolo [2 , 3-b] pyridin- 
3 -yl } ethylamine ; 
2-{l-{ [ (2-trifluoromethyl) benzene] sulfonyl) -1H- 

pyrrolo [2 , 3-b] pyridin-3-yl} ethylamine ; 
2-{l-{[(3 - trif luoromethyl ) benzene] sulf onyl } -1H- 
10 pyrrolo [ 2 , 3 -b] pyridin-3 -yl } ethylamine ; 

2-{l- [ ( 4-t-butylbenzene) sulf onyl] -IH-pyrrolof 2,3- 

b] pyridin-3-yl > ethylamine ; 
2- {l-{ [ (3 , 5-bis-trif luoromethyl) benzene] sulf onyl}-lH- 
pyrrolo [2 , 3-b]pyridin-3-yl}ethylamine; 
15 2- {1- [ (4-i-propylbenzene) sulf onyl] -lH-pyrrolo [2,3- 
b] pyridin-3-yl ) ethylamine ; 

[2- (1-benzenesulf onyl-lH-pyrrolo [2 , 3-b] pyridin-3-yl) - 
ethyl ] dime thylamine ; 

12- (1-benzylsulf onyl-lH-pyrrol© {2 , 3-b] pyridin-3-yl) - . 
20 ethyl ] dimethylamine ; 

{2- [1- (2-naphthylsulf onyl) -lH-pyrrolo [2 , 3-b] pyridine 3- 

yl ] ethyl } dimethylamine ; 
{2-{ [1- (3-methoxybenzene) sulfonyl] -lH-pyrrolo [2, 3- 
b] pyridin-3 -yl } ethyl } dimethylamine ; 
25 {2-{ [1- (4-methoxybenzene) sulfonyl] -lH-pyrrolo [2,3- 
b] pyridin-3 -yl Jethyl } dimethylamine ; 
{ 2 - { [ 1 - ( 3 , 4 - dime thoxybenz ene ) sulfonyl ] - lH-pyrrolo [2,3- 

b] pyridin-3 -yl } ethyl } dimethylamine ; 
{2-{ [1- ( <4-trif luoromethoxy)ben&ene) sulfonyl] -1H- 
30 Pyrrolo [2, 3-b] pyridin-3 -yl Jethyl } dimethylamine; 
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{2- [1- (2-cyanoben«enesul€onyl) ~lH-pyarrplot2 , 3^]pyri<iin- 

3 -yl ] e thy 1 } dimethylamine ; 
{2- [1- (4-cyariobenzenesulf onyl) -IH-pyaarolo {.2 , 3-b]pyaridin- 
3 -yl ] ethyl } diriiethylamine ; 
5 { 2 - { [ 1- ( 2 - trifluoromethyl ) l>en^>enesul€<Hiy 1 3 -X«- 
pyrrblo [2 , 3-b]pyridin-3-yl}ethyl}^n^ 
{2- { [X- (3-trif luoromethyl)benzenesul€onyl3 -IH- 

pyrrolo [ 2 , 3 -b] pyridin- 3 -yl } ethyl) diroefehylaxaiaae ; 
{2- [1- ( 4- t-butylbenzenesulfonyl ) -4H-$>yasrolo £2 , 3- 
10 b ] pyridin- 3 -y 1 ] ethyl } dimefchylaiftine ; 

{2-{ [1- ( 3 , 5-bis-trif luoromethyl Jfeensyenemil^onyl] -HI- 

pyrrolo [2 , 3-b] pyridin- 3 -yl } ethyl }diinet^ylami^e; 
2 - { 1- { C (4- trifluoromethyl ) benzene ] «u*£ony 1 } --ME- 
pyrrolo [2 , 3-b]pyrid±n-3-yl}^ 
15 2-11-1(2, 5-dimethylbenzene)sulCon^^^ 
b]pyridia^3-yl}ethyraitdtne; 
2V{1- £ ( 3 - chloro- 4 - f luor obenzene ) sulfoiy J ) - IH-pya^olo 1 2 , 3 

b] pyridixi^3-yl >etl^l€upaiae; 
2~{l-{ (2-chloro-4-£ luor obenzene Hsul^o^^ 
20 b] pyridi»-3 -yl } ethylarol»e ; 

2r <X-t ( 3 - chloro- 4 - f luor obenzene ) «uH6oaay 1 3 ^l«^y«r«oloX5 , 3 

b] pyridin-3-yl > ethylamine ; 
2* { 1- { { 3 - chl oro- 2 -methy Ibenzene j s*il*onyl 3 -2a^y^£olo<-2 , 3 
b ] pyridls-3 -yl > ethylsaaaiae ? 
25 2- {!-{ (3-f luoro-6-methylbenzene) sul€onyl3 -&^y&m>lx>l2 * 3 
b ] pyridines -yl } ethylamine; 
2 - { 1- [ ( 3 - chl oro- 6 -methoxybenzene ) «uM:.o:nyl 3 -iM* 

pyrrolo [ 2 , 3 -b] pyridin-3 -yl }<e£3aylaspiaae ; 
2- {.1- [ (4-chloro-2y5-dimethyl4Den4Be^ 
30 pyrrolo [2 , S-blpyridin-S-yiy-ethyiaJBoijae; 
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2-{l- £ (2 -f luorobenzene) sulfonyl] -lH-pyrrolo [2 , 3- 

b] pyridin- 3 -yl) ethylamine; 
2 - { 1- £ ( 3 - f luorobenz ene ) sulf onyl ] -lH-pyrrolo £2,3- 
b] pyridin-3 -yl) ethylamine; 
5 2- {1- £ ( 4- f luorobenzene) sulfonyl] -lH-pyrrolo £2,3- 
b] pyridin-3 -yl) ethylamine; 
2- {1- £ (2 , 4-dif luorobenzene) sulfonyl] -lH-pyrrolo £2 , 3- 

b]pyridin-3-yl) ethylamine; 
2- {1- £ (3 , 4-dif luorobenzene) sulfonyl] -lH-pyrrolo £2,3- 
10 b] pyridin-3 -yl) ethylamine ; 

2-{l-£(2,3,4-tri f luorobenz ene ) sul f onyl ] - lH-pyrrolo £2,3- 

b] pyridin- 3 -yl } ethylamine ; 
2-{l- [ (2- chlorobenz ene ) sul f onyl ] - lH-pyrrolo £2,3- 
b ] pyridin- 3 -yl } ethylamine ; 
IS 2- (1- £ (3-chlorobenzene) sul f ony 1 ] - lH-pyrrolo £2 , 3- 
b] pyridin-3 -yl } ethylamine ; 
2- {1- £ (4-chlorobenzene) sulfonyl] -lH-pyrrolo £2,3- 

b]pyridin-3-yl}ethylamine; 
2- { 1- f (2 , 3-dichlorobenzene) sulfonyl] -lH-pyrrolo £2,3- 
20 b] pyridin-3 -yl } ethylamine ; 

2-C1- f (2 , 5-dichlorobenzene) sulfonyl] -IH-pyrrolo £2, 3- 

b]pyridin-3 -yl } ethylamine; 
2-{l-£(3,3- dichlor obenz ene ) sul f onyl ] - IH-pyrrolo £2,3- 
b] pyridin-3 -yl ) ethylamine ; 
25 2- {1- £ (2 , 4-dichlorobenzene) sulf onyl] -lH-pyrrolo £2 , 3- 
b] pyridin-3 -yl } ethylamine ; 
2-{l- £ (2, 4,5-trichlorobenzene) sulfonyl] - lH-pyrrolot 2,3- 

b) pyridin-3-yl } ethylamine ; 
2-{l- £ <2 , 4, 6-trichlorobenzene) sulfonyl] -IH-pyrrolo [2 , 3- 
30 b]pyridin-3-yl}ethylamine; 
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2 - { 1- [ ( 5 -chlorothiophen-2 -yl ) sul£onyl ] -XH-pyrrolo £2,3- 

b ] pyr idin- 3 -y i }-ethy lamine ; 
2 - £ 1 - f ( 5 -br omo thiophen-2 -y 1 > sulfonyl ] - lH-pyrroXo £2 , 3 - 

b ] pyr idin- 3 -y 1 } e fchylamine ; 
5 2-{l-t (4, 5-dichlorothicpbien-2-yl)sulf<»iyl]-aH- 

pyrrolo £ 2 , 3 -b] pyridin-3 -yl } etjiylamine ; 
2- {l- [ <2 , 5-dichlorothiophen-3-yl>«ulfonyl] -1H- 

pyrr o lo [ 2 , 3 -b ] pyridin- 3 -yl }-ethylamine ; 
2-£l-f (4 , 5-dibromothiophen-2-yl)«ul£onyl J -l«-pyi»spl<>£2 , 3- 
10 b]pyrii^n^3*yl}et±tylamine; 

2-£l-£ (3 -bromo-5 -chlorothi<gpben-2 -yl )^ul£onyl 3 -1H- 

pyrrolo £2 , 3 -b] pyridin-3 -yl }.etfaylamine ; 
2-{l- [ ( 4 -br omo- 5 -chl orothi opben-2-y 1 ) eul^onyl J -JfcH- 

pyrarolot 2 , 3-b] pyridin-3 -yl }-efchylamine ; 
15 2 - <f 1- £ ( 3 -bromo-2 , 5 -di<:hiorotbiophen-4-yl )-sul«onyl ] *JUh*.~- 

pyrrol© (2 , 3-b] pyridin-3-yl >4ethylamine ; 
2 - Ci» { < 2-chloroiroidasotl , 2 -a] pyridin-3-yl ) eulConyl 

pyrrolo{2 , 3-b] pyridin-3 -yl } -^etebylaBiine ; 
N- {5 - £ 3 - < 2 -aminoefchyl ) -pyrrol© 12 , 3-b)*jyrid&ne- 1- 
20 sulf onyl ] 4-methylthia«ol-2 -yl} -aeetamide ; 

2-{l-[ (l^S-dimet^yl-lH-iinidac^l^-ylJeulConyil-iH- 
pyrrolota.S-blpyridin^-yl)-^}^!^!!^^; 
2-£l- (5-chlor©~i,3-^imeti*yl-l^^ 

pyrrolo £2 , 3 -b] pyridin- 3 ^yl>^t^yl;«Ba^Lne ; 
25 2-£l-£ {3,5-diniethyliso*a^^ 

pyrrolo{2 , 3-b] pyridin-3 -yl}etbyJLamine; 
2 - { 1- £ (benzo £ 1,2,5] oxadia«ole-4 -sul€onyl 3 -lH-py*arolo£ 2 , 3- 

b ] pyr idin-3 -yl } ethylamxne ; 
2 - { 1- £ (beneo £ 1,2,5] thiadiazoAe-4-sulfonyl ] 
30 pyrrolo £2 , 3 -bj pyridin-3 -yl }-e4diylamine ; 
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2-{l- [ (6-chloroimida*o [2, 1-b] thiazol-5-yl) sulf onyl] -1H- 

pyrr o lo 1 2 , 3 -b ] pyridin- 3 -y 1 } e thy lamine ; 
2- {1- [ (imida-zo [2 , 1-b] thiazol-5-yl) sulf onyl] -1H- 
pyrrolo [2 , 3-b]pyridin-3-yl}ethylamine; 
5 2-{l-( [3-methylbenzene) sulf onyl]- lH-pyrrolo [2,3- 
b ] pyr idin-3 -yl } e thylamine ; 
2-{l- ( [3-bromobenzene) sulf onyl] -lH-pyrrolo{2 , 3-b]pyridin- 

3 -yl } ethylamine ; 
2-{l~ [ (2 , 6-dichloroimidazoC2, 1-b] thiazol-S-yl) sulf onyl] - 
10 lH-pyrrolo [2 , 3 -b] pyridin-3 -yl}ethylamine ; 

{2-{l- [ (4-trif luoromethyl)benzenesulfonyl]-lH- 

pyrrolo [ 2 , 3 -b ] pyridin-3 -yl } ethyl } dimethylamine ; 
{2-{l~ [ (2-chloro-4-f luorobenzene) sulf onyl] -IH- 
pyrrolo [ 2 , 3 -b] pyridin-3 -yl } ethyl } dimethylamine ; 
15 { 2 - { 1- [ ( 3 - chloro-6-methoxybenzene ) sulf onyl ] -1H- 

pyrrolo [2 , 3 -b] pyr i din- 3 -yl} ethyl } dime thylamine; 
{2-{l- [ <4-chloro-2 , 5-dimethylbenzene) sulf onyl] -1H- 
pyrrolo [2,3-b] pyridin- 3 -yl } ethyl } dimethylamine ; 
{2- {1- I < 2 - f luor obenz ene ) sulf onyl] -lH-py*r©!o [2 , 3- 
20 b]pyridin-3-yl}ethyl}diirothylainine; 

<2-{l-I (3-f luorobenzene) sulf onyl] -lH-pyrrolo [2 , 3- 

b ] pyridin- 3 -y 1 } ethyl } dimethylamine ; 
<2-{l- t (3 , 4-dif luorobenzene) sulfonyl] - lH-pyrrolo [ 2 , 3- 
b] pyridin-3 -yl } ethyl } dimethylamine,- 

b] pyr idin-3 -y 1 } ethyl } dimethylamine ; 
{2-{l- [ (5-chlorothiophen-2-yl) sulfonyl] -lH-pyrrolo[2, 3- 

b] pyridin-3 -yl } ethyl } dimethylamine ; 
{2-{l- [ <2 , 5-dichlorothiophen-3-yl) sulf onyl] -1H- 
30 pyrrolo [2,3-b] pyridin- 3 -yl } ethyl } dimethylamine ; 
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{ 2 - { 1 - C ( 2 - Chlor oimidazo [ 1 , 2 - a 3 py<r idin- 3 -y 1 )*sul£ony 1 ] - Ifi- 

pyrrolo [2 , 3-b]pyridin-3«yl}ethyl}diinethylaial8e; or 
the stereoisomers thereof; or the pharmaceutical^/ 
acceptable salts thereof. 

5 

This invention also provides pa?oeesses £or pK^paring 
compounds of formula (I) , which processes oqspri-se one of 
the following: 

10 a) reacting a coiqpound of fonwila B: 




<B) 

. wherein X, Y, z* Q, n* S,, K,, a*id S^'Moe as defined 
15 herein , with an appropriate sulphonylafcitiSr # aag^latinij, 
carbamoylat ing , or thiocarbamoylating aQHettt <z<mt^i&isag 
the gr^O«i> : 

20 where R» is as defined herein and W is*S£&, *SD, <3&titRx% 

CSNR12; said reactants protected on reactive s£*e© asid/^r 
on reactive substituent groups as re*3ttiase&, and *3e^viag 
any protecting groups to give a <x>rrespc4?diaig -GORp<bi*nd o€ 
formula (I) ; 

25 or 

b) removing a protecting group ^*<m a *^vcqpo\f&A 
formula I in which R 5 is a projecting <grotap, to -give a 
corresponding compound of formula iZ) wherein SBR^ is - 
NHR^; 
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or 

c) reacting a compound of formula <C) : 




-*9 

w ~ R io (c) 

5 wherein X, Y, . Z, Q, n, R,, R, and R, are as defined herein 
and L is a leaving group such as halogen with an amine of 
formula HNRgR 6 to give a corresponding compound of formula 
(i); 
or 

10 d) converting a compound of formula (I) having a 

reactive substituent group to a different compound of 
formula I; 

or 

15 e) converting a basic compound of formula (1) to an 
acid addition salt or viee versa; 
or 

f) isolating an isomer of a compound of formula (I) 
from a mixture of isomers; 

20 or 

g) converting an azide of formula (D) : 



(CR 7 R,) n 



W-R10 < D ) 

wherein X, Y, Z, Q, n, R,, R, and R, are as defined herein 
25 to give a corresponding compound of formula (I) wherein R, 
and R, are both H. 
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Compounds of the invent ion may be conveniently 
prepared using conventional synthetic methods and, if 
required, standard separation and isolation fcechnii^ues . 
5 For exairple, compounds of formula I whest?ein W is *GQ2 aaad 
R 5 and Re are other than H{Xa) may toe pa^aased toy z^eactiaag 
an azaindole derivative of formula II with a base sut&i as 
potassium t-butoxide or sodium hydride followed by a 
sulfonyl chloride, RaoSOzCl, to give the desiared formula 
10 la product. The reaction secjuence ±& -shewn in flow 
diagram X . 



Flow Diagram X 




For intermediates of formula II whecein «s '•or aa?e 
H, the formula II amine may toe protected y&th a 
conventional protecting reagent f?^€^ a^ xSi-t-toutyl 
20 carbonate, prior to the final sulfonyi^ti^n st«g«. ISie 
resulting N-protecfeed fortrtula I ootvpomM imy *&en 
deprotected in the preside of acid. 

Similarly, compounds of formula I wheiaein W is *60, 
CONRn or CSR12 may toe prepared toy reacting tire for*ftula XI 
25 substrate and the appropriately -substitutaed acid 
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chloride, isocyanate or isothiocyanate in place of 
R10SO2CI . 

Protecting groups useful in the reactions described 
hereinabove include t -butyl carboxy late, benzyl, acetyl, 
5 benzyloxycarbonyl , or any conventional group known to 
protect a basic nitrogen in standard synthetic 
procedures - 

Azaindoles such as 4-azaindole, 5-azaindole, 6- 
azaindole, or 7-azaindole may be prepared by methods 
10 described in the literature, i.e., I. Mahadevan, I., 

Rasmussen, M. , J". Het. Chem., 1992 , 29, 359-367; Hands, 
D. ; Bishop, B. ; Cameron, M. ; Edwards, J. S.; Cottrell, I. 
F. ; Wright, S. H. B. , Synthesis, 1996 , 877-882; Dobson, 
D. ; Todd, A.; Gilmore, J., Synth. Commxwi. 1991 , 21, 611- 
15 167. In addition, azaindoles are also available 
commercially, such as 7-azaindole from Aldrich Co. 

For example, azaindoles of formula V may be prepared 
by the reduction of a substituted nitropyridine of 
formula III to the corresponding aniline via 

20 hydrogenation over Raney-Nickel ; subsequent conversion to 
the pivaloyl amide by reaction with pivaloyl chloride in 
the presence of a base; followed by deprotonation with 
tert-butyl lithium and entrapment with iodine to give the 
iodo compound of formula IV. Coupling the formula IV 

25 compound with an acetylene in the presence of a palladium 
catalyst, followed by removal of the trimethylsiiyl group 
with aluminum chloride, gives the substituted azaindole 
of formula V (D. Mazeas, F. -Guillaumet, *f-C. Viaud, 
Heterocycl&s 1999 , 50, 1065). The reaction sequence is 

30 shown in flow diagram II wherein Et is ethyl, t-Bu is 
tertiary-butyl, Me is methyl, aaad Ph is phenyl. 

^ -25- 
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Flow Diagram XX 



N0 2 



1)RaNi 



2) t-BuCOQ 

©3N 
3a)t«BuU 



4)H+ 




(IV) 



H as ^ SiMea 

1) (Pn3P) 2 P<»Cl2 

2) AI«3 



IX) 



(V) 



H 



Alternatively, a substituted nitrcpyridine ; ~©£ 
formula III is reacted with 4^hlorophei»:xysce4a^tae:ile 
in the presence of potassium ter**-butoxide -*3© give the 
compound of formula VI. Reduction fey hydrogena ti tt n over 
palladium on charcoal of the formula VI compound gives 
the desired azaindole of formula V. (M- Makos«a, 
S&nthessLs 1901 , 103 ) . The reaction is shown in Clow 



15 



Flow Diagram XII 




t-BuO-K 




Azaindoles of formula V may also be -prepaased fey -the 
20 reaction of nitropyridines of formula ill with eaceess 

vinyl magnesium bromide. (Dobson, ©.; Todd, A. ; .'HSilmore , 
J., Synth. Commum. 1591, 21, «11-*6T) . the ^eaetion is 
shown in flow diagram IV. 
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Flow Diagram IV 

Co 

H 

(V)~ 

5 Azaindolylalkylamines of formula XI may be prepared 

by the reaction of an azaindole with methyl magnesium 
iodide and zinc chloride, followed by the addition of 
methyl chlorooxoacetate to give the azaindole glyoxyl 
methyl ester of formula VIII. (Shadrina, L. P.; 
10 Dormidontov, Yu. P.; Ponomarev, V. <3. ; Lapkin, I. I . , 

Khim. Geterotslkl . Soedin. , 1987 , 12*06-1209). Hydrolysis 
of the formula VIII methyl ester affords the compound of 
formula IX which may be coupled with an amine, HNR 5 R$, 
under standard amide bond- forming conditions, for example 
15 3 - (diethoxyphosphoryloxy) -1,2, 3 -benzotriazin-4 ( 3H) -one 
(DEPBT) in the presence of i\T, tf-diisopropylel^ylamine 
(DIEA) , to give the amide of formula X which may then be 
reduced with LiAlH* to give the desired a«aindolylalkyl 
amine of formula XI . 
20 Compounds of formula X may also be obtained by the 

reaction of the formula V azaindole with methyl magnesium 
iodide and zinc chloride followed by oxalyl chloride to 
give the glyoxyl chloride, which is further reacted with 
an amine, HNRsR$, to give the desired formula X amide. 
25 Reduction with lithium aluminum hydride giv^s the desired 
amine of formula XI. The reactions are shown in flow 
diagram V. 




<^MgBr 
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Flow Diagram V 




Free amine derivativ-es of f oraauia XIV inay fee 
obtained by the reaction of an azaijidole of focxttula V 
with dime thy 1 amine and formaldehyde in r^flijscing btJrtsanol 
to give the formula XII asagramine. guatemkati^a 

10 the formula XII confound with dimethyl-sulf a<se fbllovaed by 
reaction with potassium cyanide aCfoascjte *he «&*riie 
formula XIII . Said nitrile may be reduced <to 45fce designed 
free amine of formula XI with Adams catalyst and 
hydrochloric acid in ethanol or wi^i E£^y-lj£<:kei in 

15 methanolic ammonia, 3fce reaction is shewn iafc tiow 
diagram VI. 
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Flow Diagram VT 




(V) (XII) (XIII) 



Adams cat 
HCI.EtOH 




5 Branched alkylamines of formula XVII may be prepared 

by reacting a formula V azaindole with Vilsmeier reagent 
to give the 3-f ormylazaindole of formula XV. Said 3- 
formylazaindoles are reacted with a nitroalkane, ReCH 2 NQ2, 
in the presence of ammonium acetate to give a compound of 
10 formula XVI. Reduction of the formula XVI compound with 
sodium borohydride, followed by hydrogenation over Raney- 
Nickel gives the desired branched alkylamine of formula 
XVII. (M-C. Viaud, A. Mamai, V. Guerin, C. Bennej^ean, P. 
Renard, P. Oelagrange, B. Guardiola-Lemai tre , H. E. 
15 Howell, G. Guillaumet, Pharm. Pharmacol. Conamm. , 1998 , 
4, 47) . The reaction is shown in flow diagram VII. 
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Flow Diagram VTI 



H 



(V) 



AcOH 




CHO 



RaCHzNOa 
NH4OAC 



(XV) 




% Ra-Ni 
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Branched alkylamines may also be prepaased toy -the 
reaction of a formula V azaindole with -sodium hydride in 
DMF followed by the addition of a chloroacetonitrile -of 
formula XVIII to form the conpovmd of formula XIX. The 
formula XIX compound may then be reduoed with Adams 
catalyst as described above to give the desired formula 
XX compound. The reaction is shown in flow diagram VIII. 
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Flow Diagram VIII 



H 

(V) 



1) NaH, DMF 

a 

(xvm) 




Adams cat 
HCI, EtOH 




(XX) 
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Branched alkylamine derivatives of formula XXIII may 
also be obtained directly from the i odoaminopyr idine of 
formula XXI by the palladium catalyzed coupling of said 
pyridine with a suitable acetylene to give the azaindole 
of formula XXII. Reaction of the formula XXH compound 
with A1C1 3 gives the desired product of formula XXIXI. 
'Hie reaction is shown in flow diagram IX. 



Flow Diagram IX 



(XXI) 



Me 3 Sf — Z— > <C 



-NR S R 6 



(Ph 3 P) 2 PdCI 2 



(XXU) 



( NR 5 R e 
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<XXM1) 



NRsR 6 
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Sulfonyl chlorides, R10SO2CI, may be obtained 
commercially or prepared by conventional techniques. For 
example, 6-substituted-imidazo{2 , l-b] [1, 3 ] thia«ol-S-yl 
sulfonyl chlorides of formulas XXVIa and XXVIb may be 
5 prepared by reacting 2 -amino thiaeple with chloroacetic 
acid or a suitable chloromethyl ketone to give 2-imisx>-4- 
thiazolin-3-ylacetic acid (XXTVa) or the 2-isritnp-4- 
t hi a z o 1 in- 3 -y 1 ketone (XXIVb) , respectively; reacting 
either XXIVa or XXIVb with POCl 3 to give, in the caise of 

10 XXIVa, 6-chloroimidazo{2 ,l-b]thiaeole OKXVa) or, izi -the 
case of XXIVb, 6-substituted-imida«o [2 , 1-b] thi&fcole 
XXVb; and sequentially reacting the respective XXVa and 
XXVb compounds with chlorosulf onic acid and «3C1 3 to give 
the desired sulfonyl chlorides of formulas XXVIa axfcd 

15 XXVIb. The reactions are illustrated flow diagram X 
wherein R represents an optional substituted as described 
hereinabove with the exclusion of halogen* 
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(XJOVa) 

poa 3 




(XXVa) 



1) aSC3^H 

2) POd3 





(XXIVb) 



POCI3 




(XXVb) 



DCISOsH 
2)POC^ 



10 



In addition to the procedures described hereinabove 
in flow diagrams I through X, the compounds of the 
invention may be prepared according to the procedures 
described in the Examples set foirth hereinbelow. 

Advantageously, the present invention provides a 
method for the preparation of a compound of foraiula I 
wherein W is 90 2 and R5 and are other than H (lb) which 
comprises reacting a compound of formula II with a 
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sulfonyl chloride , RioSO^Cl, in the presence o£ a base 
optionally in the presence of a solvent. 29ae process is 
shown in flow diagram XI . 

5 Flow Diagram XI 




Bases suitable for use in the metkod o€ i^t^tlon 
10 are strong bases such as NaH, KOt-4Bu # or afcy conventional 
base capable of removing a proton fccxra a basic: indole or 
benzazole J&itrogen atom. 

Advantageously, the inventive ccstpot^ad o£ CormuAa I 
may be utilised in the treatment of eeasferal *o*earwi*s 
15 system disorders relatiisg to or a«£e€*ed **y *t&& S-HSSS 
receptor such as motor, mobd, rpsych^ 

neurodegenerative , or -the liXe disoa?aesrs, ^Ssr ^3ca|gs>Xe , 
Alzheimer's disease, Parkinson disease, ^fefee«#ti«ai 
deficit disorder, anxiety, epilepsy, d^>res^ion, 

20 obsessive conpulsive disorder, migraine, fe^eiQP'' disorders , 
neurodegenerative disorders < £suoh &s. tie^d t^M»a Or 
stroke), feeding disorders {such as anosr<exia ..or bulimia) , 
schizophrenia, memory loss, d&sordfc8?s associated -wl^ 
withdraw! from drug or nicotine abuse, or «he JlJee Or 

25 certain gastrointestinal disorders *taeh as i^xt^Mfele 
bowel syndrome. Accordingly, *he spasesefrt Aftv^ptiOXi 
provides a .method *or the t^atmept S)£ 
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central nervous system (CNS) related to or affected toy 
the 5-HT6 receptor in a patient in need thereof which 
comprises providing said patient a therapeutically 
effective amount of a compound of formula I as described 
5 hereinabove. The compounds may be provided by oral or 
parenteral, administration, or in any common manner known 
to be an effective administration of a therapeutic agent 
to a patient in need thereof. 

The therapeutically effective amount provided in the 
10 treatment of a specific CNS disorder may vary according 
to the specific condition <s) being treated, the size, age 
and response pattern of the patient, the severity of the 
disorder, the judgment of the attending physician and the 
like. In general, effective amounts for daily oral 
15 administration may be about 0.01 to 1,000 nig/kg, 

preferably about 0.5 to 500 mg/kg and effective amounts 
for parenteral administration may be about 0.1 t© 1©$ 
mg/kg, preferably about 0.5 to 50 mg/kg. 

In actual practice, the compounds of the invention 
20 are provided by administering the compound or a precursor 
thereof in a solid or liquid form, either neat or in 
combination with one or more conventional pharmaceutical 
carriers or excipients . Accordingly, the present 
invention provides a pharmaceutical composition which 
25 comprises a pharmaceu t i cal ly acceptable carrier and an 
effective amount of a compound of formula I as described 
hereinabove . 

Solid carriers suitable for use in the composition 
of the invention include one or more substances which may 

30 also act as flavoring agents, lubrioants, solubili&ers , 
suspending agents, fillers, glidants, compression aides, 
binders, tablet-disintegrating agents or encapsulating 
materials. In powders, the carrier may be a finely 
divided solid whioh is in admixture with a finely divided 

35 compound of formula I. In tablets, the fonmiXa I 
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compound may be mixed with a carrier having the necessary 
compression properties in suitable proportion© and 
compacted in the shape and size desired. Said powders 
and tablets may contain up to 99% by weight of the 
5 formula I compound. Solid carriers suitable Cor use In 
the composition of the invention include ^calcium 
phosphate, magnesium stearate, 4:alc # sugars, lactose, 
dextrin, starch, gelatin, celluloses, methyl cellulose, 
sodium carboxymethyl cellulose, polyvinylpyasrolidine , low 
10 melting waxes and ion exchange resins. 

Any pharmaceutically acceptable liquid <car«r£er 
suitable for preparing solutions, suspensions, emulsions , 
syrups and elixirs may be employed in the composition of 
the invention. Compounds of formula £ may i>e dissolved 
15 or suspended in a pharmaceutically acceptable liquid 
carrier such as water, an organic solvent f or a 
pharmaceutically acceptable oil or Cat, or a mijBfeuase 
thereof. Said liquid composition may -contain -Other 
suitable pharmaceutical additives sutrh as soiubili^ers , 
20 emulsif iers, buffers, preservatives , sweeteners, 

flavoring agents, suspending agents, thickening agents, 
coloring agents, viscosity regulators, stabilisers , osmo- 
regulators, or the like. Examples -Of liquid -carriers 
suitable for oral and parenteral administration include 
25 water (particularly containing additives as above, e.g. , 
cellulose derivatives , preferably sodium carboxymethyl 
cellulose solution) , alcohols (including mm*?fo&&:i>c 
alcohols and polyhydric alcohols, e.g., glycols) or-t&ei*r 
derivatives, or oils (e.g., fractionated <:o<3onut -Oil an4 
30 arachi<s oil) . For parenteral a<3ministrat:iiCOT HtSie -ci^rier 
may also be an oily ester such as ethyl oleate or 
isopropyl myristate. 

Compositions of tJie invention which are sfceriie 
solutions or suspensions are suitable for intramuscular, 
35 intraperitoneal or subcutaneous aarj^otiofcu Sterile 
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solutions may also be administered intravenously. 
Inventive compositions suitable for oral administration 
may be in either liquid or solid composition form. 

For a more clear understanding, and in order to 
5 illustrate the invention more clearly, specific exanples 
thereof are set. forth hereinbelow. The following . . 
examples are merely illustrative and are not to be 
understood as limiting the scope and underlying 
principles of the invention in any way. 
10 Unless otherwise stated, all parts are parts by 

weight. The terms NMR and HPK: designate nuclear 
magnetic resonance and high performance liquid 
chromatography, respectively. The terms THF and EtOAc 
designate tetrahydrofuran and ethyl acetate, 
15 respectively. The terms TFA and DMF designate 
tri f luoroacetic acid and dimethyl forxnamide, 
respectively . 



/ 
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EXAMPLE 3. 

Preparation of 2- 11- (2-Chlorobenzenesulfonyl)-lH- 
pyrrolo [3, 2-b]pyridin-3-yl] ethylamina 

5 





feu jj^V^COateu pTsOH-HgO 





Ha/1 0%Pd onC <^S-X MegNH.KKS ... ^ mt0 _ 

■ ■ * i v- * 1) (MeOJgSOj/THF 




(CH2Q) h >^Sf 2) NaCNfrjgO 




Steps 1 & 2. Preparati on of <3-Ni^<^^iain^yl)acefcb- 

nitrlle ' 

10 Using the procedure of R. B. Rate, fl. "VOyle, 

Syntheses, 314-3|L€ (1960) , a mixture Of • J2-«^p©0-3^altei?©- 
pyridin© tf .51 60 mmol) , KjzG0 3 (50.7 g, ai&0 fWnpl) and 
t-butyl cyanoacetate (13.0 mfc, SO nunpl) £a i« headed 

at reflux temperature for 24 fa, -eooled ^ <o*K3efttra4aed 
15 in vacuo. The residue is suspended .*» 1:1 water /CifcCi 2 
and carefully acidified -to pH 1 with concentrated 
hydrochloric acid. The layers a*e -separated and the 
organic layer is dried over M&SOa and concentrated in 
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vacuo to a dark oil . This oxl is treated with p-toluene- 
sulfonic acid monohydrate (1.0 g) and toluene, heated at 
reflux temperature for 2 h, cooled and decanted. The 
dark residue is washed with CH2CI2. The combined CH2CI2 
5 washes and toluene superinnate are washed with saturated 
aqueous NaHC()3, dried over MgS04 and concentrated in vacuo 
to an oily solid. Trituration with 20:80 ethyl 
acetate :hexanes gives the title compound as an orange- 
brown solid, 6.50 g, (66% yield), mp 10€-108°C, identified 
10 by NMR and mass spectral analyses. 

Step 3. Preparation of 4 -Az a indole 

A mixture of (3-nitropyridin-2-yl) acetonitrile (4.89 
g, 30.0 mmol) and 10% palladium on carbon (0.50 g) in 

15 ethanol (100 mL) and glacial acetic acid (6.0 mL) i« 

hydrogenated under 55 psi of hydrogen in a Parr apparatus 
for 24 h. The reaction is filtered through Celite and 
concentrated in vacuo to a green oil which is treated 
with water (25 mL) and NaHCOa (-10 g) . 33ie resulting 

20 mixture is extracted with CH2CI2. The combined extracts 
are dried over MgS04 and concentrated in vacuo. 
Chromatography (silica gel, ethyl acetate) of the 
resultant residue affords the title azaindole compound as 
a pale pink solid, 2.40 g (68% yield), mp 126-128^C, 
25 identified by NMR and mass spectral analyses. 

Step 4. Preparation of N / N-Dimethyl'- (lH-pyrrolo [3 , 2- 
b] pyridin-3-yl ) methylamine 

A solution of 4-azaindole (0.880 g, 7.45 mmol), 
30 dimethylamine hydrochloride (0.67 g, 8.19 mmol) and 

paraformaldehyde (0.25 g, 8.19 mmol eg.) in 1-butanol is 

-39- 
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heated at reflux temperature for 3 h, cooled, 
concentrated in vacuo, treated with water and saturated 
aqueous NaHC0 3 and extracted with 4:1 <^C1 2 :ethahol . 
The combined extracts are dried over MgS0 4 and 
5 concentrated in vacuo. The resultant residue is 

chromatographed (silica gel, ethyl acetate followed *>y 
5:95 triethylaminerethanol as eluent) «to af€ord the title 
compound as a tan solid, 0,838 g <<64% yield), ide^ti^ied 
by NMR analysis . 

10 

Step 5 , Preparation of (lH-PyrrplpQ - 
acetj&ni fcrj-JLe 

A stirred solution p£ dintjBth^ 
b]pyridin-3-yl)methylandne -(0.828 g, 4.73 irovol) *n *Sry 
15 THF i20 raL) under nitrogen is treated wi-feh a ^solution o€ 
(CH 3 0)gSChi (0.49 mL) in T&F, heated at reflux teriperature 
for O.S h, cooled in an ice toath, a**d decanted. SHae 
gummy residue is washed with ether, treated with %*ater 
(15 mL) and Nam (0.39 g, €.2 mraoi) , at 
20 tenjperature ffcr 0. 75 h, cooled and ^extr^ted witii 4*1 
CH2CI2 : ethanol . The combined extracts are dried o>ser 
MgSO< and concentrated in vacuo. SSie resultant £esi*3t*e is 
chromatographed (silica gel, ethyl acetafee &g eluent) -to 
afford the title compound as a white ^olicl, o.Sl g 4m% 
25 yield) , mp 201-202<2C, identified toy m& mass spectral 
analyses. 

Steps 6 & 7. Preparation o^f t -Butyl j£ - {^HPyrsolo- 
f 3 , 2-b]pyridin>3-yl)ethyl>carban^te 
30 A mixture of ( iH-pyzarolo (3 , 2^Jpy^i<Ji*i-3 -yl ) - 

acetonitrile (1/03 g, ^6.55 mmol) and -5* «*odi im <m 
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alumina (1.03 g) in ethanol (40 mL) and concentrated NH4OH 
(20 mL) is placed under 55 psi hydrogen pressure on a 
Parr shaker. After 24 h at ambient temperature, the 
reaction is filtered through Celite and concentrated in 
5 vacuo. The resultant residue is chromatographed (silica 
gel, 1:9 cone. NH4OH: ethanol as eluent) to afford the 
primary amine as a white solid, 1.03 g, 6.39 mmol (98% 
yield) . This solid is dissolved in dioxane and treated 
with di-t-butyloxydicarbonate (1.39 g, 7.03 mrool) and 1.0 
10 M aqueous NaOH (7.0 mL, 7.0 mmol). After r6 h at ambient 
temperature, the reaction is treated with water and 
extracted with CH 2 C1 2 . The combined extracts are dried 
over MgS0 4 and concentrated in vacuo. This residue is 
chromatographed (silica gel, ethyl acetate as eluent) to 
15 afford the title carbamate compound as a white solid, 
1.29 g (77% yield), identified by NMR analysis. 

Step 8. Preparation of t- Butyl {2-{l-{ <2-C?hloro- 
benzene) sulfonyl] -lH-pyrrolo £3 , 2-b]pyridin^3- 

20 yl } ethyl } carbamate 

A solution of t-butyl [ 2 - ( lH-pyrrolo [ 3 , 2 -b] pyridin- 
3-yl) ethyl] carbamate (26 mg, 1.1 eq.) and 2*-<dil&ro- 
benzenesulfonyl chloride (23 mg, 1.0 eq) in THF at room 
temperature, is treated with potassium t-butoxide (0.12 

25 mL, 1.0 M solution in THF, 1.2 eq) , stirred at room 
temperature for 16 h and concentrated in vacm>. The 
resultant residue is used as is in step 9, below. 
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Step .f . 2-jl- 1 <2-Chlorobenzene) sulfonyl] -lH-g>yrrolo [3,2- 

b 3 pyridln-3-vl ) ethylamine 

A solution of t -butyl { 2 - { 1- [ (2 -<^lorbben©ene ) - 

sulfonyl ] - lH-pyrrolo £ 3 * 2-b] pyridin-3-yl }«*fcyl >caa*amate 

5 in THF (1 raL) and HC1 (4 N in methanol, 1 ngi) is -stirred 

for 2 h and concentrated in vacuo. The resultant -residue 

is purified by preparative reverse phase liquid 

chromatography (HPJiC 1 ) to give the title product a© a 

white solid, M+H 33€; 1.94 win, 

10 . . - •. . 

^Gileon Preparative HPJjC conditions: Gilson Separative 
HPLC system; YMC Pro C18, 20 mm x -50 mm Wb, SvM. -column; 2 
mL infection; Solvent A: 0.02% TFA/water; 'Solvent B:O.-02% 
TFA/acetoni trile ; Gradient: Txtm 0: 95% A; 2 min: 95% A; 
15 14 rain: 10% A, 15 min: 10% A, 15 min: 95* A; Plow rate 
22.5 mL/min; Detection: 254 nm DAD. 
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EXAMPLE 2 

Preparation of 2-{l- [ (2, 4-dif luorophenyl) sulfonyl] 
pyrrolo- [3, 2b]pyridin-3-yl)-ethylainine 

5 




Step .1. Preparation of 3 -Amino-2 -brpinopyridirie 

A solution of 3 - aminopyr idine in 5FA i*5 treated 
10 cautiously with N-bromo-succinin&de (MBS) <1.1 eg) , 

stirred for 8 h and concentrated in vacuo. The residue 
is recrystallized from hexane to afford the -title 
conpound. 
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Step 2 . Preparation of 2 -Bromo- 3 - t rj £ luor oacet- 
andnopyriding 

A solution of 3 -amino-3 -br<>mcpy^i^ine in ethear at. 
0 a C is treated with trif luoroacetic anhydride (1.2 eg*) 
5 followed by sodium oarbonate (1.3 -eq) , stirred at room 
temperature Cor 10 h, then poured into water and 
extracted with EtOAc. The coirfoined detracts are dried 
over MgS0 4 and concentrated in vacuo. Puri^i<satiion Of the 
resultant residue by silica gel chromatography <g±V&& the 
10 title compound. 

Step 3 . Preparation of 2,2 ^2^^i£XVt^o^N- {£- 
t r ime thylsi lanylethynyl -pyaridia-3^1,) ^gg^jgg^g 



15 (1.0 eg.), t rimethy Isi lylacety lene (1.8 eq . ) , ^dCla (*Ph3) 2 
(0.0$ G®.) , GuJ (0.1 eg. ) and triethylaioine (3.^ ) is 



between EtOJM? and water. t?he oargazii*: pha^e is dried *wer 



A mixture of 2-bromo-3-trif luoroacetaminc®>yridine 



heated to 100*C in a sealed tube €*>r h. Sflfce sol^ysent 
is removed under vacuum, and the residue is pajt?titic9tied 
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Step 4 . Preparation of 4-rAzaindole 

A mixture of 2,2,2-trifluoro-N- (2-trimethylsilan- 
ylethynylpyridin-3-yl) acetamide (1.0 eq) and sodium 
ethoxide (S eq.) in ethanol is heated at reflux 
5 temperature for 10 h, cooled and concentrated in vacuo. 
The resultant residue is purified by preparative reverse 
phase HPLrC to give the title 4-azaindOie. 

Step 5. Preparation of 2-Oxo-2- (IH-pyrrolo [3,2- 
b] pyridin-3-*yl ) acetamide 

A solution of 4-azaindole (1.0 eq. ) in ether i© 
treated with methyl magnesium iodide (1.1 eq.) at room 
temperature, stirred for 1 h, treated with zinc chloride 
(1.2 eq. ) , stirred for a further 1 h, treated with oxalyl 
chloride (10 eq. ) , stirred for 10 h and concentrated in 
vacuo to give a residue. The residue is dissolved in 
acetonitrile and pyridine (1.6 eq. ) , treated with ammonia 
(2 eq. , solution in dioxane) , stirred for 1 h and 
concentrated in vacuo. The concentrate is purified by 
chromatography [silica gel, CH2CI2 /methanol (containing 5% 
ammonium hydroxide) as eluent] to afford the title 
acetamide compound. 

Step 6. 4 -Azatrypt amine 

25 A solution of 2-oxo-2- ( IH-pyrrolo [3 , 2-b]pyridin-3~ 

yl) acetamide (1 eq. ) in ether is treated with lithium 
aluminum hydride (4 eq. ) , heated at reflux -temperature 
for 8 h, cooled to 0*C, quenched by addition of 
Rochelle's salt solution and extracted with CH2CI2. The 

30 extracts are combined, dried over MgS<>4 and concentrated 
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to afford the title amine, which is used ^iasectly in the 
next step. 

Step 7. N-t-Butyloxycarbonyl 4 - agatryjrt amine <Boc-4- 
5 aza tryp tainine ) 

A solution of 4-azatryptamine (1.0 aq. ) in 1*1 
acetone /water is treated with di-t -butyl dioarbonate (1.1 
eg.) and potassium carbonate (1.2 ©a. ) , 6ti»ed looom 
temperature for 16 h and concentrated to remove tfee 
10 acetone. The concentrate is extracted with EtQAc; the 
extracts are combined, dried over HCJSO4 and <:pnGent^«feed 
in vacuo to give a residue. This residue is crystall i®ed 
from EtOAc/hexane to afford the title ^protected BfltiLne. 

15 Step B . Preparation of t-Butyl j^^SM^^M^^Z 
phenyl ) sul f onyl ] -lH^pyrrolo { 3 , 2 >b] p^idln-3-yl }ethyl} - 
carbamate ' 

A mixture of Boc-4-azatryptaiicLne <l.l ^q.) @nd 
difluorobenzenesulfonyl chloride (1.0 eq.) i*i ««P at icotm 

2© temperature is treated portionwise with solid ^tassim 
t-butoxide (1.2 eq) , stirred at ^om temper^ua» €cr « 
h, poured into saturated NafiO03 and j^feftraottefl with fiteOAC . 
The combined extracts are dried oyer *§gg© 4 
concentrated in vacuo to give a residue, Pi^il: legation <>£ 

25 this residue by chromatography (silica fgel, «^J^/fe^fcanes 
as eluent) affords the title ^a^asftate ^offls^^d. 

Step 9 . Preparation of 2- (1- [ (2 , 4^Pi€luoro^i^yl) - 
sul f onyl] -lH-pyrrolo- 13 , 2b 3 pyri^ln^3 >^ 
30 A solution, of t-butyl 0(1-^ rH^Cijipro- 

phenyl ) sulfonyl ] -IH-pyrtolo {3 ,2 -b^pS*i4i^-3-yl )etilyl } - 



WO 03/053970 PCT/US02/40220 



carbamate in methylene chloride is treated with TFA, 
stirred for 2 h and concentrated in vacuo. The resultant 
residue is purified by preparative reverse phase HPLC -to 
afford the title product. 

EXAMPLES 3-34 

2- ri- ( Substituted- sulf onyl) -lH-pyrroloC3, 2-b]pyridin-3^ 
yl]-ethylamine derivatives 

Using essentially the same procedures described £$r 
Examples 1 and 2, and utilizing the appropriate amio* $xi 
step 5 of Example 2 and the appropriate sulf onyl chi«sg'ide 
in step 8 of Examples 1 or 2, the compounds shown in 
Table I are prepared and purified by preparative reverse 
15 phase HPLC using the following HPLC conditions: HP 1100 
HPLC system; Waters Xterra MS CIS, 2 mm (i.d.) x 50 mm 
(length), 3.5 «m column, set at 50«C; Plow rate 1.© 
mL/min; Solvent A: 0.02% formic acid in water; Solvent B 
0.02% formic acid in ACN; Gradient: Time O: 10% B; 2.5 
min 90% B; 3 min 90% B; Sample concentration: ~2.0rritt; 
Injection volume: 5uL; Detection: 220nm, 254nm EflyD. 



10 



20 
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HP&C 



to 


Rs 




Rio 


M+H 




3 


a 


H 


1 -methyl-lH-imi<aa«ol-4-yl . 






4 


H 


H 


3 , 5 -dimethyl- iscocaaol - 4 *-y 1 






5 


H 


H 


5-chlo*ot&i<^heiae-^~yl 


342 


2.06 


6 


« 


:Tf 


naphth-2-yl 


352 


2.19 


7 


H 


H 


quinolin-8-yl 






8 


H 


H 


5 -chloro-1, 3-4iraet^yi-lH- 












pyarazol~4-yl 






9 


H 


H 


bense {1 , 2,5 ] thiiadla*ol-4 - 







10 H H 7 -chlorobenso {1,2,53 ©xadia- - - 

zol-4-yl 

11 H H €-c*loroino.<aaeot2 , 1- 302 2.37 



12 H H 5-chl©co-3- - - 

methylbenzoiijfthio- **je&-2^yl 

13 H H 3 - tOrifluoroinethyl )pbenyl 374) 2. 1*5 

14 H H 2 - chloro-4 -<tiri f luorometiiyl ) - 404 2.1*8 

phenyl 

15 H H 3 , 4-di€ luoarc^hbaayl 538 1.-96 

16 H H 3 -chloropheayl 336 2.-04 
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Table I (cont'd) 




yi 



HPLC 



No 


Rs 




P./, 


M+H 


Mia 


17 


H 


H 


3 -methoxyphenyl 


332 


2,42 


18 
19 


H 
H 


H 
H 


imidazo [2 , 1-b] thiazol-5- 
yl 

phenyl 


348 

302 


2.17 
2.32 


20 


H 


H 


3 - f luorophenyl 


320 


2.38 


21 


H 


H 


4 - ami nopheny 1 


318 


2.16 


22 


H 


H 


3 -mefcbylphenyl 


316 


2.45 


23 


H 


H 


2 , 3 -dichlorophenyl 


371 


2.55 


24 


H 


H 


2 - f luorophenyl 


320 


2 .33 


25 


H 


H 


3 -bromopheny 1 


381 


2.53 


26 


H 


H 


2 , 6 -dichloro imidazo (2 , 1- 
b] thiazol -S-yl 


417 


2. 55 


27 


H 


CH 3 


5 - chloro thiophen-2 -yl 






28 


H 


CH 3 


naphth-2-yl 






29 


H 


CH 3 


quinol in-8-yl 






30 


H 


-CH 3 


5 -chloro- 1 , 3 -diinethyl-lH- 
pyrazo 1 - 4-yl 






31 


CH 3 


-CH 3 


benzo (1,2,5] thiadiazol-4- 
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Table I (cont'd) 




HP&C 

No ga Re Rio M+H Mio 



32 CHs <&> • 7- • 

chlor obeafc© { 1 ,2 , S 1 oxadieeol- 



33 CH 3 CHa 6-^cbiOro^ni<aa5so{2 , 1- 

34 GHa CHs 5--chl^so-3--i3ftetlSyi-- 
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EXAMPLE 35 

Preparation of 2-{ [1- (6-Chloroimiaazo[2,l-b] thiazol-5- 
yl ) sulf onyl ] - lH-pyrrolo [3 , 2-c] pyridin-3-yl } ethylamine 

5 




Steps 1 & 2. Preparation of 5-azaindole 

This confound is prepared in a procedure similar to 

1© that described by J. R. Dorrooy and A. Heymes in 

Tetrahedron, 1993, 49(14), 2885-2914. A stirred solution 
of 3 -me thyl - 4 -ni tropyr idine N-oxide (10.0 g, 65.0 mmol) 
and N, N-dimethylf ormamide diethyl aceteal (14.5 g, 99 
mmol) in DMF is placed in a preheated bath (90*C) for 1.25 

15 h, cooled and filtered. The filter-cake is rinsed with: a 
small amount of methanol and air-dried to give a purple- 
brown solid, 12.1 g. A portion of this solid (2.09 g, 
10.0 mmol) is dissolved in ethanol (SO mL) and acetic 
acid (2 mL) , treated with 10% palladium on carbon placed 
20 under 54 psi of hydrogen on a Parr shaker for 1€ h and 

filtered through Celite. The filtrate is concentrated in 
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vacuo and the concentrate is chromatographed {silica gel , 
20:80 ethanol :EtOAc) , followed by 50:50 ethanol :SfcQA<2 as 
eluent) to afford the title S-azaindole compound as a 
pink solid, 0.601 g (51% yield), identified by oosapaarisdn 
5 of the NMR to literature (.Can. J. Chem. , 1969, 47, 3657) . 

Step 3 . Preparation of N,N-Dimethyl- ilH-mr&^ol3,.2-*&} - 
pyr i din- 3~y 1 ) methylamine 

A solution of 5-azaindole < 1 . 19 ®, 10.0 ram©!), 

10 dime thy lamine hydrochloride (0.98 g, 12.0 mmol) and 

paraformaldehyde (0.36 g, 12 . 0 mmol«equivalents ) in 1- 
butanol is heated at reflux temperature for 5 h and 
concentrated in vacuo. The -concentrate i« diluted with 
saturated aqueous NaHCQa and extracted with 4il 

15 CH 2 C1 2 : ethanol . The combined extracts a*?e dried oyer 

MgS0«, concentrated in vacuo and iilteased. 4Sie -f ilter-cafce 
is ait-dried to afford the title cm&smdi *B * yeJ*3sow 
solid, 0.680 g (39% yield), ideati*!** by *®!R «tl^ei.#. 

20 Step 4. Preparation of X lH-pyrroloX3 , ,2 -c ] aayr i*ain-.3 ~yl j - 
acetcnitr.ile 

Using essentially the same procedure described in 
Example 1, Step 5, hereinabove and ejaploy-insr 
dimethyl- < lH-pyrrolo£3 ,2 ^c )pyridin-3^yl )iBe^^laTOtne ae 
25 substrate and 1:2 ethanol :etfcyl aoetate as tfce 

chromatography eluent affords the title a©e*a^triJLe -as a 
yellow solid, 0 . 160 g (26% yield) , identirtied *y iS^B. 
analysis. 
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Step 5. Preparation of 5 -Azatryptamine 

A mixture of (lH-pyrrolo [3 , 2-c3pyridin-3-yl) - 
acetonitrile (0.260 g, 1.66 mmol) and 5% rhodium on 
alumina (0.26 g) in ethanol (10 mL) and concentrated NH4OH 
5 (5 mL) is placed under 55 psi hydrogen pressure on a Parr 
shaker. After 24 h at ambient temperature, the reaction 
mixture is filtered through Celite and concentrated in 
vacuo to afford the title amine, identified by NMR and 
mass spectral analyses; 

10 

Step 6. Preparation of t-Butyl 3- [ (2-t-butoxycarb- 
onyl ) aminoe thyl ] pyrrolo [3 , 2-c ] pyridine- 1-carboxvlate 
( Boc- 5 -azatryptamine ) 

A solution of 5 -azatryptamine (107 rog) in 1:1 
15 acetone/water is treated with di-t-butyl dicarbonate (145 
mg, 1. 1 -eq.) and potassium carbonate (184 mg, 2 eq. ) , 
stirred at room temperature for 16 h, concentrated in 
vacuo to remove the acetone and extracted with EtOAc . 
The extracts are combined, dried over MgSO* and 
30 concentrated in vacuo to afford the title protected 
amine, identified by HPLC and mass spectral analyses. 

Step 7. Preparation of t-Butyl {2-{ [1- (6- 
Chloroimidazo f 2 , l-b] thiazole-S-yl ) sulfonvl] -1H- 

25 pyrrolo [3 , 2-cl pyridin-3-yl) ethyl) -carbamate 

A solution of Boc-5 -azatryptamine (26 mg, 1.1 eq.) 
and (€-chloroimioazo [2 , l-b] thia«ol-5-yl ) sulfonyl chloride 
(23 mg, 1.0 eq. ) in THF is treated with potassium t- 
butoxide (-0.12 mL, 1.0 M solution in THF, 1.2 eq) , 

30 stirred at room temperature for 16 h and -concentrated in 
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vacuo to afford the title -compound, identified by NMR 
analysis . 

Step 8. Preparation of 2-{ {1- ^^^^^SzS^^B^IM^^ 
5 b] thiazol-5-yl) sulf onylj -IH-pyrrolof 3 , 2^]pyyiMn-3-^l} - 
ethylamii^e 

A solution of t-butyl {2-{ £1- (^^oJal<wMii^d^eo45 # l-- 
b] thiazole-5-yl) sulf onyl] -lH-py«rolo t3 # S^]^yrid|iri-3- 
y 1 } ethyl } - carbamate in THF,is treafeed with HC1 (4 N in 
10 methanol) stirred Cor 2 h and concentrated 4.n vacuo. 9Phe 
resultant residue is purif ied by preparative reverse 
phase HPiiC 1 , M*S 362, 1.93 a*£n* 

Wilson Preparative HP&C -conditions: Gilson Preparative 
15 HPIjC system; YMC Pro Cl€, 20 mm 3c SO flam ID, i5taH column; 2 
mL injection? Solvent A: 0.02% ^FA/ water; Solvent B:©4)2* 
TFA/ ace toni tri le ; ^Gradient : Time 0: 9S* A; 2 ftin: 95* A; 
14 min: 10% A, 15 niin: 10* A, 16 mini £5% A; iFiow rate 
22 .5 mL/min; Detection : 254 Haa Eft© . 
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EXAMPLE 36 

Preparation of 2-{l- [ (2, 4-Dif luorophenyl) sulf onyl] -1H- 
pyrrolo [3, 2-c]pyridin-3-yl)ethylamine 

5 




Step 1. Preparation of 2 , 2-Dimethyl-N-pyridin--4--yl- 
propionamide 

1© A solution of pivaloyl chloride (LI eq.) in ClfeCla 

is added to a solution of 4-aminopyridine (1 eq . ) and 
triethylamine (1-2 eq.) in CH&Cla, stirred at 0*C for 2 fa, 
washed with aqueous sodium bicarbonate, -dried over MgSCU 
and concentrated In vacuo. The resultant: residue is 

15 purified by flash chromatography over silica gel to 
afford the title propionamide conipound. 
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Step 2. Preparation of 3-2, 2 -dimethyl -N- (3-iodopyridin- 
4-yl )propionamide 

A suspension of 2, 2- dimethyl -N-pyridin-4-yl- 
propionamide (1 eq.) in a mixtuase of <THF and <3SfflBDA (3.6 
5 eq) at -78«C is treated with n-butyllithium (2.6 -eq. ) , 
warmed to -10«C for 2 h, cooled to -78*, t*aea*sed with a 
solution of iodine (2.6 eq.) in THF, stiresed at -78* 4S©r 
2 h, warmed to 0«C and quenched with saturated potassium 
thiosulfate solution. The phases are separated; the 
10 organic phase is dried over MgSO* and ^oncentarated in 
vacuo to afford the title iodo -compound. 

Step 3 . Preparation of 2 ^PinretaaylH^f^ (3 - 

t r ime thyl si lanyl ) ethynyl 1 pyridin-4-yl toropionamide 

15 A mixture of 3-2, 2 -dimethyl -N- (3 -ioxtop^Ssiin-4- 

yl ) propionamide (3L.0 eq. ) trimethyAeilySia^ (1.8 
eq.), PdCl*(PPha)a (0.05 eq. ) , Cul (O.i «q. ) and 
triethylamine (3.5 -eq. ) is heated to lO0«C *n a sealed 
tube ftac 10 hours . The solvent is *«moi*ed under vacuum, • 

20 and the residue is partitioned -between etOAc and water . 
The organic phase is dried over MgB©4 and <:oneentrat©d in 
vacuo to give the title ethynyl compound Which is used 
without further purification in step 4, below. 

25 Step 4. Preparation of (I < 3 -Trimethyasilanyl KethynylJ- 

pyridine -yl } amine 

The compound obtained in step 3 hereinaboye is 

treated with 10% sulfuric acid at asefiux temperature *pr 

15 n, then basif ied with ^50* NapH solution - i tfia < HT W »a > *ri 
30 with ethyl acetate. The organic layers are dried oyer 

MgSO* and concentrated. Purif ication ©€ tfee -resultant 
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residue by flash chromatography (silica gel, 

CH 2 C1 2 /methanol as eluent) gives the title pyridinylamine 

compound. 

5 Step 5. Preparation of 5-Azaindole 

A solution of { t (3-trimethylsilanyl) ethynyljpyridin- 
4-yl} amine in DMF is treated with cuprous iodide (2 eg.), 
stirred at reflux temperature for 2 h, cooled to room 
temperature, diluted with EtOAc, filtered through celite 
10 and concentrated in vacuo. The residue is purified by 

flash chromatography (silica gel, EtOAc/hexarae as eluent) 
to afford the title 5-azaindole compound. 

Step 6. Preparation of Methyl oxo- (lH-pyrrolo [3 , 2-cl - 
IS pyridin- 3 -yl ) acetate 

A suspension of aluminum chloride (5 eg. ) in CH2CI2 
is treated with 5-azaindole (1 eg.), stirred at room 
temperature for 1 h, treated drcpwise with methyl 
chlorooxoacetate (5 eg.), stirred fox 8 h, guenched by 
20 cautious addition of methanol and concentrated in vacuo. 
The resultant residue is purified by chromatography over 
silica gel to afford the title acetate compound. 

Step 7. Pr eparation of 2-Oxo-2- ( lH-pyrrplo [3 , 2-c] pyri- 

25 din-3-yl) -acetamide 

A mixture of methyl oxo- ( lH-pyrrolo 1 3 , 2 -c ] - pyridin- 
3 -yl) acetate (1 eg.) and K 2 C0 3 (2 eg. ) in methanol is 
stirred at room temperature for 8 h and filtered. The 
filtercake is air-dried to give potassium 5-azaindole 3- 

30 glyoxylate. A mixture of this glyoxylate salt, ammonia 
(solution in dioxane (5 eg.), 3- (diethoxyphosphoryloxy) - 
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1,2,3 -benzotriazin-4 ( 3H) -one (DEP8T) (l«eq.) and 
diisopropylethylamine (DHEA) in IMF is s^i^sed tor € h, 
diluted with EtOAc and aqueous sodium caaAjpnate. $fae 
organic phase is separated, dried oyer ^MEgSO* and 
5 concentrated ih vacuo. Itoe resultant residue is purified 
over silica gel with BtOAc/MeOH as eluent 4:© afford -the 
title compound • 

Step 8 Preparation ofJ^lH I j^ 

10 ethylam^mp 

A solution of 2-oxo-2- (lH~pyr^loX3>2^3^yc^^-3-- 
yl) -ace t amide (1 eq. ) in ether is treated with li*hil)m 
aluminum hydride (4 eg. ) , ref luxed tor 8 h, copied 4s© 0*C 
and quenched by addition of Rocheiie • s *p3bt ^lt*ti<*n . 

15 The reaction mixture is extracted itfith SiMB 

extracts are combined dried over MgSOt and ^?»sacl*c«ted 3ka 
vacuo t© give the title amine product, which used As 
is ia step ©, below. 

20 Step 9. Preparation of t-Butyl J^^lferl^^ 

c ] pyr idin-3 -yl ) - ethyl] -carbamate (g^^S^££3@B^^SS3 

A solution of 2-(lH-pyrrolot3,£^ 
ethylawine (1 eg. ) in 1:1 ketone /water is taseateed with 
di- t-biityl dicarbonate (1 . 1 *eq. ) and potassium ca«*C*ate 

25 {1.2 eq. ) , stirred at room tensperatuce '-f&r 4^5 *, 

concentrated to remove the acefecme, a^ ^trtetcted with 
EtOAc . The extracts are combined, dried oyer XSgSDA and 
concentrated in vacuo. T5ie resultant residue is -piari* ted 
By crystallization from EtOAc/fcexmne to S&GgtiEA the title 

30 protected azafcryptiamii'ie . 
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Step 10, Preparation of {2-{l- [ (2 , 4-dif luorophenyl ) - 
sul f ony 1 ] - lH-pyrrolo [ 3 , 2 - c ] pyr idin- 3 -yl } ethyl } carbamate 

A mixture of Boc-5-azatryptamine (1.1 eq.) and 2,4- 
dif luorophenylsulfonyl chloride (1.0 eq. ) in THF at room 
5 temperature is treated portionwise with solid potassium 
t-butoxide (1.2 eq) , stirred at room temperature for 16 
h, poured into saturated NaHC03 and extracted with EtOAc . 
The extracts are combined, dried over MgSC>4 and 
concentrated in vauo. Purification of the resultant 
10 residue by column chromatography (silica gel, 

EtOAc/Hexanes as eluent) affords the title carbamate 
product . 

Step 11 . Preparation of 2-{l- { (3 , 4 -di f luorophenyl ) - 
15 sul f onyl ] - lH-pyrrolo [ 3 , 2 -c 3 pyridin-3-yl } ethylamine 

A solution of {2-{l-[<2,4-difluorophenyl)sulfonyl]- 
lH-pyrrolo£3, 2 -c]pyridin-3-yl} ethyl} carbamate in CH2CI2 i« 
treated with trif luoroacetic acid, stirred for 2 h and 
concentrated in vacuo. The resultant residue is purified 
20 by preparative reverse phase HPLC to afford, the title 
product. 

EXAMPLES 37-55 

25 Preparation of 2- [1- (Substituted sulf onyl) -1H~ 

pyrrolo [3, 2-c3pyridin-3-yl] -ethylamine Derivatives 

Using essentially the same procedures as -described 
for Examples 35 and 3€, and employing the appropriate 
30 amine in step 7 of Example 3€ and the appropriate 

sulf onyl chloride in step 7 of Example 35 or step IO of 
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Example 3€, the compounds shown in Table IX are pcepaased 
and purified by preparative reverse phase HPZjC using tbe 
the following HPLC conditions : HP 1100 HPIjC -system; 
Waters Xterra MS C18, 2 mm (i.d.) x SO mm (length) , 3 /S 
5 •m column, set at 50*C; Flow «rate 1.0 mL/min; Solvsent A: 
0.02% formic acid in water; Solvent B 0.02% €prmic aoid 
in ACN; Gradient: Time O: 10% B; 2.5 min 00% ©; 3 win "90ft 
B; Sample concentration: -2 .OmM; Injection Vol\ate: S'U&; 
Detection: 220nm, 254nm 

10 

Table II 




ac^ HFCiC 



NO, 


Bs 


Re 


Hi© 


M+H 


Mia 


37 


H 


H 


l-methyl-lH-imi<a&eol-4 ~yl 






38 


H 


H 


3 , 5-dlmethyl-i6Q*a«ol-4-yl 






39 


H 


H 


iirtida«oi2 , l-b]*iiifi.«ol-S- i yl 


34€ 


1.81 


40 


H 


H 


3 — chloarophenyi 


336 


5.2 


41 


H 


H 


3 -£ luor-ojpbeny 1 


32*0 


2*>9 


42 


H 


B 


3 -inefchoscigDhenyl 


332 


2^9 


43 


H 


H 


5-chiorotiiiophen-2-yl 


3*2 




44 


H 


H 


phenyl 


302 


1.84 


45 


H 


H 


3 -mefchylipheny 1 


3£€ 


2.16 
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EX. HPLC 



NO. 


Rs 




Rio 


M+H 


Min 


46 


H 


H 


3- ( trif luoromethyl ) phenyl 


37© 


« 

2.36 


47 


H 


H 


2 . 3— tSi-rfilomrili^nvT 




2 06 


48 


H 


CH 3 


5 - chlorothiophen-2 -yl 






49 


H 


GH 3 


naphth-2-yl 






50 


H 


CH 3 


quinolin- 8 -y 1 






51 


H 


CH 3 


5 -chloro-1, 3 -dimethyl -*1H- 
pyirazol— 4-yl 






52 


CH 3 


CH 3 


benzo (1,2,51 tfaiadiazol-r4-yl 






53 


CH 3 


CH 3 


7^chlor obenzo f 1,2,5] o>ea- 
diazol-4-yl 




— 


54 


CH 3 


CH 3 


6-chloroimidaz©{2 , 1- 
b3 thiazol-5-yl 






55 


CH 3 


CH 3 


5 -ohloro- 3 -methyl - 
benzol b] thiophene-2-yl 
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EXAMPLE 56 

Preparation of 2 - {1- [ (3-Methoxyphenyl) sulf oflyll -1H^ 
pyrrolo [2, 3-c3pyridin-3-yl}ethylamine 

5 




Step 1. Preparation gf #^AgaindQ3^ 

A solution of 3 -nit^opyri^ine in T&F -7#*C is 
10 treated with vinyl magnesium bromide (3 «a) , sfcirased $4: 

-2©*C f*>r 8 h and quenched with 20* armarium -cfctjoride . 

Hie phases are separated and the aflpuuebus pha^e i^s 

extracted with EtOAc. The organic phase aiad *fte -©o«bimed 

extracts are mixed together, dried oyer *SgS04 «ad 
15 concentrated in vaeuo. The resultant residue is 

chr oma t ogr aphed over silica gel -t© a^E&rd ^e -title €- 

azaindole • . 

Step 2 . Preparation ofJgLlSiig^ 
20 pyrldin-3-yl) ^etaiftide 

A solution of «-a«aindple (1 . 0 *eq. ) aether is 
treated with methyl magnesium iodide (1 . 1 eq. ) at r<>om 
temperature, stirred for 1 h, treated with ^inc <:Mror4ae 
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(1.2 eq) , stirred for a further 1 h, treated with oxalyl 
chloride (10 eg.), stirred for 10 h and concentrated in 
vacuo to remove the solvent and excess oxalyl chloride. 
The resultant residue is dissolved in CH3CN and pyridine 
5 (1.6 eg.), treated with ammonia (2 eq. , solution in 

dioxane) , stirred for 1 h and concentrated in vacuo. This 
residue is purified by chromatography [silica gel, 
CH2CI2 /methanol (containing 5% ammonium hydroxide) as 
eluent] to afford the title acetamide compound. 

10 

Step 3 . Preparation of €-Azatryptamine 

A solution of 2-oxo-2- (lH-pyrrolo [2 , 3 -c 3 pyridine 3 - 
yl) acetamide (1 eq.) in ether is treated with lithium 
aluminum hydride (4 eq.), heated at reflux texqperature 

IS for 8 h, cooled to 0*C and quenched by addition of 
Rochelle * s salt solution. The reaction mixture is 
extracted with CH2CI2; the combined extracts -mem dried 
over MgS04 and concentrated in vacuo to afford the title 
6-azatryptamine product, which is used directly in step 

20 4, below. 

Step 4. Preparation of N-t-Butylo3cycarbonyl 6- 
azatrypt amine ( Bpc-6 -azatryptamine ) 

A solution of € - az at rypt amine (1.0 eq. )in 1:1 

25 acetone/water is treated with di-t-butyl dicarbonate (1.1 
eq.) and potassium carbonate (1.2 eq.), stirred at room 
temperature for 1€ h, concentrated in vacuo to reitiove the 
acetone and extracted with EtOAc. The -extract© are 
confined, dried over MgSO* and concentrated. This 

30 concentrate is purified by crystal lizatiori from 

EtOAc/hexanes to afford the title protected amine. 

-63- 



.WO 03/053970 



PCTAJS02M022O 



Step 5. Preparation of t-Butyl {2-{l-(3- 
Methoxybenzenesulfonyl) -lH-pyxroloC2 . 3;^ltmcZM ^3rx3J - 

etfayl] carbamate 
5 A mixture of Boc-6-azatrypt amine (1.1 «q. ) and 3- 

methoxybenzenesulfonyl chloride (1-0 -eg.) la fi? at 
temperature ie treated porta. onwise with solid potassium 
t-butoxide (1.2 eg), stirred at room -tenperature for 1*6 
h, poured into saturated NaHC0 3 and e^d^atsfced with m®tm. 

10 The combined extracts are dried over *MgSO« awd 

concentrated in vacuo. Chromatographic purification of 
this concentrate using silica gel and EtOAc/HeS^es as 
eluent gives the title sulfonated ooxtpound. 
Step 6. Preparation of 3-(l- (3-Metfrox^enge^ 

15 1H-P3^0lot2,3-Cl33yri^ 

A solution of t-Butyl 12 - < 1- < 3 -methoxybeas&ene- 
sulfbnyl) -lH-pyrroloi2, 3-c]pyrid^n-3--yiy«ethylJ carfcSR&te 
in CH2CI2 is treated with trifluoroaoetic acid, sti*«&d 
for 2 h and concentrated in vacuo. 

20 is purified by preparative reverse 
the title final product. 

EXAMPLES -S7H57 

25 Preparation of 2- [1-substituted-sulf onvl) -lH-pyrasolot2.3- 
c 3 pyr idin- 3 -yl ] - ethyl amine derivatives 

Using essentially the same procedures ^es«ri4^ed ^Or 
Example 56, and employing the appropriate; amlaae ijn -st^> 5 
30 and sulfonyl chloride in step 5, the <sompoM$ds -shown in 
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Table III are prepared and purified by preparative 
reverse phase HPLC. 

Table III 

5 




Ex. 



No. 




Re 




57 


H 


H 


l-methyl-lH-imida«ol-4-yl 


58 


H 


H 


3 , 5 -dimethyl - i soxazo 1 -4 -y 1 


59 


H 


H 


2 , 4-difluorophenyl 


60 


H 


CH 3 


5 -chlorothiophene-2 -yl 


61 


H 


CH 3 


naphth-2-yl 


62 


H 


CH 3 


quinolin- S-yl 


63 


H 


CH 3 


5-chloro-l , 3-dimethyl-lH-pyraaol-4-yl 


•64 


CHj 


CH 3 


benzol 1 , 2 , S 3 thiadiazol-4 -yl 


65 


•CH 3 


CH 3 


7 -chlor obenzo {1,2,5 ]-oxadiazol-4-yl 


66 


CH 3 


CH 3 


6-chloroimidazo (2 , 1-b ] thiazol - 5 -yl 


67 


CH 3 


CH 3 


5-chloro-3-methyl-benzo [b] fchiophen-2-yl 
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EXAMPLE 68 

Preparation of 2- [1- (3-Methoxybenzenesulf onyl) -IB- 
pyrrolo [2, 3-b]pyridin-3-yl] ethylamine 




cicHgCoci 

AlCfoCSg 




I EtgSiH.TFA 





HOI 




NHBoc 

K0BU4 




NHBOC 



Step 1. Preparation of 2-Chloro-l^ < lH-£>yE3gpj 

10 A mixture Of 7-azaindoie (10 g) ®x*& 

chloride (7.4 xcCL, 1.1 eg.) aare dissolved fta <&&ixm 
disulfide, treated with aluminum chl#ri4e (35 g, 7.5 
eg.) , heated at reflux temperature €pr 2 fc, treated with 
chloroacetyl chloride (7.4 mL, 1.1 eg.), <H3fctinued 

IS heating at reflux temperature for a further 2 h, cooled 
to room temperature and decanted ±& -asetttfy^e the solvent . 
The sediment is cooled to 0*C, quenched with ia^e water, 
treated with sodium carbonate to pH $ and detracted with 
EtOAc . The extracts are combined, dari^ed o^er l$gS04 seftd 

20 concentrated in vacuo to give the title ethanofce, 12*5 g 
(75% yield) , identified by HPbC and i&a&s &pe&&?<il 
analyses . 
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Step 2. Preparation of 3- (2-Chloroethyl) -lH-pyrrolo- 
[ 2 , 3 -b] pyridine 

A stirred solution of 2-chloro-l- (lH-pyrrolo[2 # 3- 
b]pyridin-3-yl)ethanone (12.5 g) in TFA at room 
5 temperature is treated with triethylsilane (72 mL, 7 

eq.), stirred for 16 h, diluted with EtOAc and saturated 
sodium carbonate to pH 8 . The phases are separated and 
the organic phase is dried over MgSO* and concentrated in 
vacuo. The resultant residue is purified by flash 
10 chromatography (silica gel, 10% EtOAc in ether as eluenfc) 
to give the title pyrrolo [2 , 3-b] pyridine compound, 
identified by NMR and mass spectral analyses. 

Step 3. Preparation of 2 - ( 1H- Pyrrolo {2,3 -bj pyridine- 

IS y 1 ) ethylamine 

A mixture of 3- (2-Chloroethyl) -IH-pyrrolo [2 , 3- 
b] pyridine (4.0 g) and sodium iodide (3.2 g, 0.95 eq. ) in 
a solution of ammonia in methanol (7 N, 20 mL) is heated 
to 60*C in a Fischer-Porter sealed pressure bottle tor 48 

20 h. The bottle is cooled, opened cautiously and the 
solvent removed in vacuo. Hie resultant residue ie 
recrystallized from THF to give the title ethylamine 
compound ae a tan solid, 4,8 g/ identif ied by HPliC and 
maBs spectral analyses. 

25 

Step 4. Preparation of N-t-Butyloxycarbonyl 
7 - azat ryptamine 

A solution of 7 - a*a tryptamine (3.6 g) in 1:1 
acetone /water is treated with tai-t -butyl dicarbonate (5 .4 
30 g, 1.1 eq.) and potassium carbonate <9.3 g, 2 eq.), 

stirred at room temperature for 16 h, concentrated to 
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remove the acetone and extracted with EtOAc. The 
extracts are combined, dried over MgS0 4 and cbswsentarated 
in vacuo. The resultant residue is purified by Clash 
chromatography (silica gel, 30% EtOAc in ether as -elueat} 
5 to give the title pro tec ted-7 -azatryptemine , 2.0 g, 
identified by HPLC and mass spectral analyses. 

Step 5. Preparation of t-Butyl {2-{ [1- (3-meth oxvbeneeneJ 
sulfonyl] -IH-pyrrolot 2 . 3 -b ] pyr idin- 3 -yl } ethvl Carbamate 

10 A solution of N*- t-butyloxycarbonyl-7-aBat«yptain±ne 

(52.2 mg, 1.1 eg.) and 3-methoxybeneenesulConyl chloride 
(51 mg, 1.1 eg.) in THF, is treated with pot^ssiiuia «t- 
butoxide (1.0 M solution in THF, 1.2 eq, O .24 mL) , 
stirred at room temperature for 16h and eoncentera^ed in 

15 vacuo. The resultant residue is used as i« in step -6, 
below. 

Step j6 . Preparation of 2-11- ( 3 -Methoxybenaenegulf onyl ) - 
lH-pyrrolo 12 , 3-b] pyridla^3-yl> -ethvlafti^e 

20 A solution Of t-Butyl (2- ( {1- ( 3-ineth03eytoemtene ) 

sulfonyl] -lH-pyrrolo{2 , 3 -to} p^-Mn-Z^l}mte% )W* mi^iM 
TflF, is treated with 4 N HC1 in methanol, «ti«SBiasti «pa: 2 to 
and concentrated in vacuo. She asesultoaht residue is 
purified by preparative reverse phase HPjaC 1 , <l4*fi 332, 2.17 

25 min. 



1 HPLC Conditions are the same as those used in Table £. 
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EXAMPLES 69-158 

Preparation of 2- n-Substituted-sulf onyl) -IH-pyrrolo- 
[2, 3-b]pyridin-3-yl] ethylamine Derivatives 

5 

Using essentially the same procedures described in 
Example 68 and employing the appropriate amine in step 3 
and appropriate sulfonyl chloride in step 5, the 
compounds shorn in Table IV are prepared and purified by 
10 preparative reverse phase HPIjC using the same HPIjC 
conditions described for Table I. 



Table IV 



.15 




Ex. hpk: 



No. 


Rs 






M+H 


Min 


69 


H 


H 


l-methyl-lH-inidaaol-4-yl 






70 


H 


H 


3 , 5 -dimethyl - is oxazol - 4 -yl 


321 


1.69 


71 


H 


M 


2 , 4 -di f luoropheny 1 


338 


1.6* 


72 


H 


CH 3 


5 — chlorothiophene-2 -yl 






73 


H 


CH 3 


naphth-2-yl 
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Table XV (cont'd) 




Ex. HPIjC 
No* R5 Rs Ric M+H Mia 



74 H -CHa qui»olin-8-yl 



75 


H 


GH3 


5-cbloro-l, 3HSiroefebyl- 


- ■ 




76 


GH 3 




benzo CI # 2 # 5 3 ^thiadiaspl -4 - 


- 


- - 


77 




<3?3 


7 --chlorobenzot 1 , 2 ,5 loacadi- 
»«©l-4*yl 






78 


CH 3 


CH 3 


6-chlojroiraidaeo [2 , 1- 






79 

80 
61 


CH 3 

H 
H 


CH 3 

H 
H 


5 -«liloro-3 -methyl-benao fb} 

phenyl 
teeaasyi 


$m 

•.■3*6. 


1.74 
1.91 


82 


H 




2-n^phtbyl . 


352 


2.41 


83 


H 


H 




317 


1.-S8 


84 


H 


H 




.#32 •• • 


2. as 


85 


H 


H 


3,4 -<iimetiioxypbeny 1 




2 -OS 


86 


H 


H 


4*- <<^€luorome^oj>cy phenyl 




^ •^54 


87 


H 


a 


2 -cyanophenyl 


327 


2 .06 


88 


H 


H 


4*<^axiophecyl 


327 


2. OS 


89 


H 


H 


2 - <^iQuparcanetljyl )phenyl 


m 


2 • 3€ 
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Table IV (cont'd) 




Ex. HPLC 



No. 




Re 


Rio 


M+H 


Min 


90 


H 


H 


3 - ( tr i r luorome thyl ) pnenyi 


■5 *7 f\ 

370 


2 - 4o 


91 


H 


H 


4 - t -bu ty lpheny 1 


358 


2 .79 


92 


H 


H 


3 , 5-bxs- ( tr x f luorome thyl ) - 
phenyl 


438 


2 .78 








A — A — tmtotwI'dIigtivI 


344 


2 .€3 


94 


CHj 


CH 3 


phenyl 


330 


2.3€ 


95 


CHa 


C» 3 


benzyl 


344 


2 .53 


96 


CHs 


CH 3 


2 -naphthyl 


•son 




97 


CH 3 


CH 3 


3-methoxyphenyl 


360 


2 .67 


98 


CH 3 


CHj 


4 -raethoxyphenyl 


360 


2/63 


9£ 


CH, 


CH, 


3 , 4 -clime thoxyphenyl 


390 


1.52 


10© 


CH, 


CH, 


4- (trif luoromethoxy ) phenyl 


414 


3.03 


101 


CH, 


CH, 


2 -cyanopheny 1 


355 


2.45 


102 


CH, 


Cif, 


4 - cyanopheny 1 


355 


2.45 


103 


CH 3 


CH 3 


2 - ( trif luorome tfayl ) phenyl 


398 


2.82 


104 


CH 3 


CH 3 


3 - ( trif luorome thyl ) phenyl 


390 


2.98 


105 


CH 3 


CH 3 


4 - t -bu tylphenyl 


387 


1.9€ 


106 


CH 3 


CH 3 


3 , 5-bis- < trif luoromethyl ) - 
phenyl 


3€6 


2.45 


107 


H 


H 


4- ( t r i f luoromethyl ) phenyl 


370 


1.83 


100 


H 


H 


2 , S-dimethy lpheny 1 


330 


1.84 
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Table IV (cont'd) 




EX. 
No* 


R«5 




Rio 


M+H 


M£n 


109 


H 


H 


3 - chlor o- 4 - £ luoropfaeny 1 


,-■ 
354 


1.67 


110 


H 


H 


2 -chloror-4 « f luoroplseayl 


354 


1.78 


111 


H 


H 


3 -chlpro-4-metl3Qr|«)henyl 


350 


1.-93 


112 


H 


H 


3 -f luoaro-^ -TOethyas)bjeacvl 


334 


1.81 


113 


H 


H 


3 r-c^loro-6-roetb.cxyaphieoyl 


366 


1.81 


114 


H 


H 


4-chloro-2 ,S-dimet2iyl- 
pheiiyl 


364 


2r09 


115 


H 


H 


2 -f luorophenyl 


320 


l.« 


116 






3 *-£luoropheriy 1 


320 


1**7 


117 


H 


»■ 


4 -f luorophenyl 


320 


1.^6 


118 


H 




3 , 4 «-cLLf luorophenyl 


336 


1.75 


119 


H 


H 


2 , 3 / 4-tri€luoropl*enyl 


356 


1.75 


120 


H 


H 


2 -chloropheny 1 


136 


1 .<9 


121 


H 


H 


3-chloropbenyl 


336 


1-8 


122 


8 


H 


4«chlorQphenyl 


336 


1^2 


123 


H 


H 


2 , 3 Haichior ophenyl 


371 


i*€8 


124 


H 


H 


2 /5-i$icb.loropheiiyl 


374 


1 ."92 


125 


H 


H 


3 , 4 -dxcihlorophenyl 


371 


2.02 


126 


H 


H 


3 , 5 -^chloropheayl 


371 


2.-01 


127 


H 


H 


2 , 4 75-*^iohloa?opheaQyl 


405 


<2.A4 
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Table IV (cont'd) 




Ex. 
No. 


Rs 


Re 


Rio 


M+H 


HPLC 
Mln 


128 


H 


H 


2,4, 6 - t r i chloropheny 1 


405 


2.1 


129 


H 


H 


5 -<:hloro- thx opnene- 2 -y 1 


342 


1.79 


130 


H 


H 


5 -bromo- thiophene-2-yl 


387 


1.83 


131 


H 


H 


4 , 5-dichlorofchiophen- 2 -yl 


376 


2 . 01 


132 


H 


H 


2 f 5~dix2lilorothiophen-3 -yl 


376 


1.93 


133 


H 


H 


4 , 5 -dibroxno thiophen- 2 -yl 


466 


2. OS 


134 


H 


H 


3-bromo-S-chlorot^iophen- 
z— yj. 


426 


1.96 


135 . 


H 


H 


4 -br cmio-5-clilorothi ophen- 
2-yl 


42© 


2.04 


136 


H 


H 


3 -bromo- 2 , 5 ^dichlorofcfei o- 
phen-4-yl 


456 


2.11 


137 


H 


H 


2-chloroimi<3azo {1 , 2 -a] ■ - 
pyridifc-3-yl 


376 


1.74 


138 


H 


H 


2 - acefcylainino-4 -mefchylthi - 
azol-5-yl 


3€0 


1.53 


139 


H 


H 


1 , 2-dimethyl-lH-iml<aaz<>l- 
4-yl 


32© 


1.29 


140 


H 


H 


5-chloro-l , 3 -dimethyl -1H- 
pyarazol -4 -yl 


354 


1.61 


141 


H 


H 


benzo [1,2,5] oxadi a«pl - 4 -y 1 


344 


1.-61 
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Table IV teonf d) 




EX. 

JNO • 




Re 


Rio 


M+H ■ 


HPXtC 

Mia 


142 


R 


a 


benzo {1,2,5] thiadiaBOl-4" 
yl 


• - ■ 


a, .-61 


143 


CM* 






398 


2 . 09 


144 






2~ci*l©ro-4 - f lTiorepljfi^l 




1.96 


145 




via* 




394 


2 .01 


■ J_ ^± V7 






4~ealoro-2 , 5-diaetiwl- 


3.92 

• # 


2.32 


147 


CH 3 






348 


1.77 


148 


CHj 


cm, 


3- fluoropbenyl 




l.«87 


149 


CHj 




3 , 4— w*£iWQtopne**yA 




1,95 


ISO 


CH 3 


Oil 


2,3, 4 -fcri f luoropheiiy 1 


384 


1 .95 


151 


CH 3 


CHj 


5--<^c*CK^p^aei»*2^yl 


370 


2 


1S2 


GH 3 




2,5Hai<Alorothlophie»--3-yl 


-405 


2.16 


153 


Cfij 




2*chl^ro-i»d.da«©Cl»2«-a] - 


404 


1.96 


154 


H 


H . 


6-<:blp*eiiinida*0'f2 , i-*>j*hl*- 


362 


2.32 












155 


H 


H 


imidaco<2 . l^H£4^^1~5*yl 


• 348 


5.10 


156 


H 


H 


3 -methy Iphenyl 


31* 


2; 36 


157 


H 


H 


3 -br oinophenyl 


381 


2.48 


158 


H 


H 


2 , 6-<iicbl©toina«aae©- 


417 


5f61 


12 , -tbis^l-^-yl 
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EXAMPLE 159 



Comparative Evaluation of 5-HT6 Binding Affinity of Test 
Compounds 

5 

The affinity of test compounds for the serotonin 5- 
HT6 receptor is evaluated in the following manner. 
Cultured Hela cells expressing human cloned 5-HT6 
receptors are harvested and centrifuged at low speed 
10 (1,000 x g) for 10.0 min to remove the culture media. Kie 
harvested cells are suspended in half volume of fresh 
physiological phosphate buffered saline solution and 
recentrifuged at the same speed. This operation is 
repeated. The collected cells are then homogenized in ten 
15 volumes of 50 raM Tris.HCl (pH 7.4) and 0.5 xrfM EDTA. I&e 
homogenate is centrifuged at 40,000 x g for 30.0 min and 
the precipitate is collected. The obtained pellet is 
resuspended in 10 volumes of Tris.HCl buffer and 
recentrifuged at the same speed. The final pellet is 
20 suspended in a small volume of Tris.HCl buffer and the 

tissue protein content is determined in aliquots of 10-25 
Ml volumes. Bovine Serum Albumin is used as -the stand ar d 
in the protein determination according to the method 
described in Lowry et al. , J. Biol. Chem. . 19 3 : 2€S 
25 (1951). The volume of the suspended <^11 mentoranes is 
adjusted to give a tissue protein concentration of 1.0 
mg/ml of suspension. The prepared membrane suspension 
(10 times concentrated) is aliquoted in 1.0 ml volumes 
and stored at -70° C until used in subsequent binding 
30 experiments . 
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Binding experiments are performed in a 96 veil 
microti ter plate format, in a -total volume of 200 Ml. To 
each well is added the following mixture: 80.-0 Ml of 
incubation buffer made in 50 mM Tris.fiCl tou€€er -(pH 7.4) 

5 containing 10.0 mM MgCla and 0.5 mM «D£A and 20 Ml of 

t 3 H] -LSD (S.A., 86.0 Ci/mmol, available from Amersham Life 
Science) , 3.0 nM. The dissociation constant, Ko of the 
[ 3 H]LSP at the human serotonin ^5-HTe Bee^ptor is 2.9 «M, 
as determined by saturation binding with incaseasang 

10 concentrations of [ 3 H]LSD- The reaction is o^tia-taed toy 
the final addition of 100.0 Ml of tissue suspension. 
Nonspecific binding is measuased in *he pre&eiiGe of 10.0 
MM methiothepin. The test compounds a*?e added in 20.0 Ml 
volume. 

15 The reaction is allowed to proofed in *bs dark -for 

120 min at room temperature, at which -time, -the toound 
ligand-receptor complex is filtered of-f on a 96 well 
uriif liter with a Packard Filtermate* 196 Harvester. She 
bound complex caught on the fil«ae* disk is allowed -to air 

20 dry and the radioactivity is meaeu»sia in a Pacfcsasd 

TopCount* equipped with six photoraulltiplior <ieteetors, 
after the addition of 40 . 0m1 Microscint*-2t) scintiliaat 
to each shallow well. The unifil«ter plate is toeat-seaied 
and counted in a PackardTopCount* tfci'th a -taritism 

25 efficiency of 31.0ft. 

~ Specif ic binding to the 5-HT6 receptor is defined as 

the total radioactivity bound less the amount bound in 
the presence of 10 . OmM unlabeled methiothepin. ©indisng 
in the presence of varying concentrations of -test 

30 compound is expressed as a percentage of specific toindiihg 
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in the absence of test compound. The results are plotted 
as log % bound versus log concentration of test conpound. 
Nonlinear regression analysis of data points with a 
conputer assisted program Prism® yielded both the IC30 and 
.5 the Ki values of test compounds with 95% confidence 
limits. A linear regression line of data points is 
plotted, from which the IC S o value is determined and tine 
K± value is determined based upon the following equati^R: 

Ki = ICso / (1 + Ii/Ko) 
10 where L is the concentration of the radioactive ligaiw| 

used and Kd is the dissociation constant of the liganH for 
the receptor, both expressed in nM . 

Using this assay, the following Ki values are 
determined and con^pared to those values obtained by 
representative compounds known to demonstrate binding to 
the 5-HT6 receptor. The data are shown in Table V, 
below. 

Table V 



Test Compound 5-HT6 Binding Kl 

(Ex. No. ) (nM) 

1 5.0 

5 2.0 

11 o.e 

13 5.0 

14 15.0 

15 16.0 

16 1.6 

17 2.9 

18 1.6 
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Table V (cont'd) 
Test Coiqpound 5-HT6 Binding Ki 



(Ex. No.) 




19 


A « 


20 




21 


U .o 


22 


2.4 


23 


2 .1 


24 


5-3 


25 


3 .5 


2« 


7 .3 


35 


IS .7 


39 


47.0 


40 


110.3 


41 


170 .3 


42 


198 .0 


43 


47 .5 


44 


1*4.3 


45 


3351.7 


46 


173 


47 


32 . 7 


6$ 


33 .3 


71 


113 «^ 


80 


m£ . v 


82 


12 


83 


2.4 


84 


74 . % 


85 


106. t) 


87 


7£.<D 


89 


36.3 


90 


21 & 
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Table V (cont'd) 



Test. Compound 
(Ex. No.) 


5-HT6 Binding Ki 
fnM) 


91 


114.3 


93 


39.3 


94 


40.0 


96 


19.6 


97 


24.6 


99 


76.6 


103 


38.0 


104 


29.3 


105 


60.3 


108 


23.7 


109 


61.3 


110 


38.3 


111 


3.6 


112 


38.7 


113 


185.7 


114 


17.7 


115 


39.3 


116 


13.4 


118 


89.3 


120 


27.0 


121 


6.0 


122 


50,0 


123 


2.5 


124 


72 . 7 


125 


20.3 


126 


16.3 


127 


1-06 .3 


128 


24.0 
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Table V (cont'd) 



Test Coitipound 
(Ex. No.l 


5-HT6 Binding Ki 
fsHl 


129 


XI. 7 


130 


8.5 


131 


. 1&.7 


132 

JL. *J 4* 


52 .0 


133 
**-w 


10.7 


134 


29 .0 




16.3 




40.0 




•25 .0 


141 


42.3 


142 


tSS-7 


144 


S6*3 




31.7 




47.3 


14fi 


28 . 0 




13.© 


. 1S2 . . 


P 3 . / 


153 


57.3 


1S4 


7.4 




§.€ 


IS© 


90.7 


Comparative 


5-HT6 Binding Ki 


Examples 


<nM) 


Clozapine 


6.0 


lioxapine 


- -4:1 .4 


Bromocriptine 


33.0 


Methiotbepin 


6.3 


Mianserin 


44.-2 


Olanzapine 


19,5 




-SO- 
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As can be seen from the results set forth above, the 
confounds of the present invention have a significantly 
high degree of affinity for the serotonin 5-HT6 receptor. 
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l-JHAT IS CIATMED XS.t 



1. A compound Of formula I 




wherein 

W is S02# GO, CCMRti or 
X is N or CRi; 
1© Y is S or CRa; 

2 is H or CRj ; 

Q is N or CR» with the proviso that no mo*e "than two 

of X, Y, Z and Q may be N; 
n is an integer of 2 or 3; 
15 Ri, Ra, R 3 and R4 are each independently H, halogen.. 

nr 21 r S2 / 0R23, <30R 2 4 or a ciH5**a»^#.-««^a>*wa-» 

Cs-Cealkynyi, C 3 -C«cycloalkyl, ^l^Eeroalkyi , 
aryl or heteroaryl grotty 

20 s\0>stitufced; 

r s and Re are -each independently H <>r a <V 

C 2 -C 6 alkenyl, Cz^aikynyl > « 3 -«3ecycl^a*Jeyl, 
cycloheteroalkyl , aryl or heteroaryl grtup -each 
optionally substituted, or % and ^ «ay he 

25 taken together with the atom to which t&ey are 

attached to form a^ optionally -©instituted 5- 
tp 7-membered ring optionally -containing &a 
additional heteroatom selected fee&m-G, Or «; 
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R 7 and R 8 are each independently H or an optionally 

substituted Ci -Chalky 1 group; 
R 9 is H, halogen, or a d-C € alkyl, Ci-€t>alkbxy, aryl 
or heteroaryl group each optionally 
5 substituted; 

* Rio is an optionally substituted Ci-Cealkyl, aryl, or 
heteroaryl group or an optionally substituted 
8- to 13 -member ed bi cyclic or tricyclic ring 
system having a N atom at the bridgehead and 
10 optionally containing 1, 2 or 3 additional 

heteroatoms selected from N, 0 or S with the 
proviso that when Q is N and X, Y and Z are CH 
then Rio must be other than phenyl; 
m is 0 or an integer of 1 or 2; 
15 Rn and R i2 are each independently H or a Ci-C^lkyl, 

aryl or heteroaryl group each optionally 
substituted; 

Rib, Ri4# R20 and R 2 4 are <each independently H-oar a Ci- 
Ct;alkyl, C 2 -C 6 alkenyl, C2-C 6 alkynyl / C 3 - 
20 C«cycloalkyl, cycloheteroalkyl, aryl or 

heteroaryl group each optionally substituted ; 
Ri5/ Hi6 and R23 are each independently H or an 

optionally substituted Ci -Chalky! group; ax*d 
R X7# R afi , R i9 , R 2 i and R 22 are each independently H or 
25 an optionally substituted Ci-CaaUcyl grottp; or 

R21 and R^2 may be taken together with the atom 
to which they are attached to form a 5- to 7- 
membered ring optionally containing another 
heteroatom selected from O, N or S; or 
30 the stereoisomers thereof or the pharmaceutical^ 
acceptable salts thereof . 

2 . A compound according to claim 1 wherein « is 

so 2 . 

35 
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3 . A compound according to olaim 1 or -claim -2 
wherein n is 2. 

4. A compound according to any one of claims 1 -to 
5 3 wherein R i0 is an optionally substituted phenyl , 

naphthyl, thiehyl, ben«oCIV2;S]thiadi^4KOlylr " 
benzo [1,2,5] -oxadiazolyl , benzo [b] thiophenyl , imidacoiy 1 , 
isoxazolyl, quinolyl, pyraeolyl, imid»z©C2 , 1- 
bj [1,3] thiazoly 1 , imidazo [1 , 2 -a]pyridinyl , py*?rolo£2 , 3- 
10 b]pyridinyl or Ci-C 6 alkyl substituted by phenyl. 

5. A compound according to any one of claims 1 -to 

4 wherein R© is H. 

15 6, A compound according to any one o€ claims 1 -to 

5 wherein R7 3nd Be are 8- 

7 . A compound according to any one^o^ «3^itts 1 to 

6 wherein R* and R* are each ^selected -from hydrogen and 
20 Ci~C«alleyl. 

8. A compound according to any oiae o| «4iias l *o 

7 wherein X is N; Y is GR 2 ; Z i« <^s? «sid-Q :1s 

25 9. A compound according to any <**a of claims 1 to 

7 wherein Q is »; X is <CRi; ¥ is <SBa ; -4* ^fc*. 

10 . A compound as claimed in any one of -Claires 1 

9 wherein Ri, Rs, R3 and R* when present are hydrogen. 

30 

11 A compound as claimed in any o«e claims 1 «feo 

10 wherein optional substituentB are selected '*&m One 
thi^e, the same or different, at the following: halogen:, 
d-Cealkyl, trixluoromethyl, <: x -<kal*:oxy, amino, tyano, 

35 ^Cvalkanoylamino and ^i-<^amihoal3iyl • 
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12, A conpound according to claim 1 selected from 
5 the group consisting of: 

2- [1- (2-chlorobenzenesulf onyl) -IH-pyrrolo (3 , 2-b]pyri<iin- 

3 -yl ] ethylamine ; 
2-{l- [ (6-chloroimidazot2, 1-b] thiazol-5-yl) sulfonyl] -IH- 
pyrrolo [3 , 2-b]pyri<3 : in-3-yl}ethylamine; 
10 2-{l-[ <5-chlorothiophen-2-yl) sulfonyl] -IH-pyrrolo 13,2- 
b] pyridin- 3 -yl } ethylamine ; 
2-{l- [ (3-trif luoromethylbenzene) sulfonyl] - IH-pyrrolo (3,2- 

b] pyridin-3 -yl } ethylamine ; 
2- {1- [ (2-chloro-4-trif luoromethylbenzene) sulfonyl] -1H- 
15 pyrrole [3 , 2-b] pyridin- 3 -yl} ethylamine ; 

2- {1- { <3 , 4-dif luorobenzene) sulf onyl] -IH-pyrrolo [3 , 2- 

b]pyridin-3-yl} ethylamine; 
2- [1- ( 3 -chlorobenzenesulf onyl ) -IH-pyrrolo [3 , 2-b]pyridin- 
3 -y 1 ] ethylamine ; 
2© 2- [1- (3-methoxybenzenesulf onyl) -IH-pyrrol© [3 , 2-b]pyridin- 
3 -yl ] ethylamine ; 
2-{l- t (imidazo [2 , 1-b] thiazol- 5 -yl) sulfonyl] -IH- 
pyrrolo {3,2 -b ] pyridin- 3 -yl } ethylamine ; 
2 - [1- < benz enesul f ony 1 ) -lH-pyrrolo £ 3 , 2 -b] pyridin- 3 - 
25 yl 1 ethylamine ; 

2- CI- (3-f luorobenzenesulfonyl) -IH-pyrrolo [3 , 2-b]pyridin- 

3 -yl ] ethylamine ; 
2- [1- (4-aminobenzenesulf onyl) -lH-pyrrol©t3 , 2 -to 3 pyridin- 3- 
yl ] ethylamine ; 

30 2- [1- (3-methylbenzenesulfonyl) -lH-pyrrolot3 , 2-bJpyridin- 
3 -yl ] ethyl amine ; 
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2- (l- <2 , 3-dichlorobenzenesul£ onyl) -lH^yssrolot 3 , 2- 

b] pyridin-3 -yl 3 ethylamine ; 
2- fl- (2-f luorobenzenesulfonyl) -lH-pyrarolo£3 ,2-b3pyr»iin- 
3 -yl ] ethylamine ; 
5 2- £1- ( 3 -bromobenzenesulf onyl > -IH-pyssrol© (3 ,^-b}pyridin-3- 
yl ] ethylamine ; 

2-{l- £ <2* 6-dichloroimidazol2,l-b]«xi««ca-S~yl)«uKo*iyl3- 

lH-pyrrolo [3 , 2-b3pyridin-3-yl)ethylajnine; 
2* (6-chloroimidazo 12 , l-b]*Ma2«l-5^4)«ul€<a^:ll-ia- 
10 pyrrolo £ 3 , 2 -c 3 pyridin-3-yl) ethylamine ; 

2- £1- (4-chlorobenzeneexdfonyl) -lH-pyrwioiS ,3^3iE^i<i$»- 

3 -yl J ethylamine ; 
2- { 1- 1 < 6-chloroimidazo £2 , l-b] thia«0l-5~yl ) saif e^yll 

pyrrolo £ 2 , 3 -c ] pyridin-3-yl }«fchy3£tffl£»e ; 
15 2-£l- ( 4-chlorobenzenesul£onyl ) -lH-pyr«roiL<>£2 /$^}&&c4d®xi- 

3 -yl 3 ethylamine ; 
2- £1- < 2-naphthylsul£onyl ) - lH-pyrrolo £2 , 3^>3^T^in-3- 

yl ] ethylamine ; 

2- £ 1- < 4-aminobenzenesulf onyl ) -lH-py*sr»oiot2 , 3^Jpyridin-3- 
2© yl 3 ethylamine ; 

(2- £1- (2-naphthylsulf onyl ) -lH-pyrcoi-otS ,4»*]0eftiM»i-fr- 

yl 3 ethyl } methylamiwe ; 
{2- £1- (2-naphthyls*ilf onyl) -lH-pyETOl©£<3 , 3^3*?|^idiii~3- 
yl 3 ethyl } dimethylamine ; 
25 2-£l- £ ( 3 - chl oro- 4 -methy lbenz ene ) sulf onyl 3 -3^^y»sp*o!<2 , 3 
b 3 pyr i din- 3 -yl }«thylamine ; 
2-{l- £ (4-chloro-2, S-dimethylbensene^iui^Sflayll — j*H" 

pyrrolo £ 2 , 3 -b3 pyridija-3-yl}ethylam£oe ; 
2- £1- ( 3 - f luorobenzenesulf onyl ) -lS-pyasrolot-2 , 3-b3*>yar£di*i- 
30 3 -yl 3 ethylamine; 
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2- [1- (3-chlorobenzenesulfonyl) -lH-pyrrolot2 , 3-b]pyridin- 

3 -yl ] ethylamine ; 
2- [ 1- (2 , 3 -dichlorobenzenesulf onyl) -lH-pyrrolo [2,3- 

b] pyridin-3-yl ] ethylamine ; 
5 2-[l-(3,4-dichlorobenzenesulfonyl)-lH-pyrrolo[2,3- 

b]pyridin-3-yl] ethylamine; 
2- [1- (3 , 5 -dichlorobenzenesulf onyl) -lH-pyrrolo [2 , 3- 

b ] pyridin-3 -yl 3 ethylamine ; 
2-{l- [ (5-chlorothiophen-2-yl) sulfonyl] -lH-pyrrolo[2,3- 
10 b]pyridin-3-yl} ethylamine; 

2_{i- [ (5-bromothiophen-2-yl) sulfonyl] -lH-pyrrolo[2, 3- 
b]pyridin-3-yl}ethylamine; 
2-{l^ [ (4, 5-dichlorothiophen-2-yl) sulfonyl] -1H- 
pyrrolo [2,3-b] pyridin-3 -yl } ethylamine ; 
15 2-{l- 1 14 , 5 -dibromothiophen-2 -yl ) sulfonyl ] -lH-pyrrolo [2,3- 
b] pyridin-3-yl } ethylamine ; 
2-{l- [ (4-bromo-5-Ghlorothiophen-2-yl) sulfonyl] -1H- 

pyrrolo [2,3-b] pyridin-3 -yl } ethylamine ; 
{ 2 - { 1- [ (5-chlorothiophen-2-yl ) sulfonyl ] -lH-pyrrolo[2 , 3- 
20 b] pyridin-3 -yl } ethyl > dimethylamine ; 

2- {1- [ (€-chloroimidazo[2 , 1-b] thiaaol-5-yl ) sulfonyl] -1H- 

pyrrolo [2,3-b] pyridin-3-yl } ethylamine ; 
2- {1- (3-methylbenzenesulf onyl) -lH-pyrrolo [2 , 3-b)pyridin- 
3 -yl ] ethylamine ; 
25 2- [ 1- < 3 -bromobenzenesulfonyl ) -lH-pyrrolo [2 , 3 -b] pyridin-3 - 

y 1 ] ethylamine ; 
the stereoisomers thereof; and 
the pharmaceutical ly acceptable salts thereof. 



30 



13. A method for the treatment of a disorder of the 
central nervous system related to or affected by the S- 
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HT6 receptor in a patient in need thereof which .eoijprises 
providing to said patient a therapeutically effective 
amount of a compound of formula I as claimed in any one 
of claims 1 to 12 or a stereoisomer thereof or a 
5 pharmaceutically acceptable salt thereof . 

14 . A method according <to claim 13 vhessein said 
disorder is a motor disorder, anxiety di^oi^aer -or 
cognitive disorder. 



10 



.15. A method according to -claim 13 wherein said 
disorder is schizophrenia or depression. 



16. A method according to claim 14 
15 disorder is Alzheimer's disease or »aarfci*iB£«a*« -disease. 

17. A method according to claim 11 wherein -said 
disorder is attention deficit disorder or 



20 

18. A pharmaceutical composition which cpjapriees a 
pharmaceutically acceptable «ajsr;£er «Sld a 
compound of formula 1 as claimed in any -c&e -of 
claims 1 to 13 or 
25 a stereoisomer thereof or a 
salt thereof 



19 . A process for preparing a cor^outwd *Sf ^oasatula 
30 (I) as -defined in claim 1 which comprises is&e m -the 



b) reacting a compound of formula S : 
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(B) 

~ -n tj -r -r and R- are as defined 

wherein X, Y, Z, Q, n, Rs, R«, ana a 

5 in claim 1. with an appropriate sulphonylating, 

acylating, carbamoylating, or thiocarbamoylating agent 
containing the group: 



where R 10 is as defined claim 1 and W is SO,, OO, OCWu or 
CSURaa; said reactants protected on reactive sites and/or 
on reactive substituent groups as retired, and removing 
any protecting groups to give a corresponding <=ornpound of 
formula (I) ; 



15 or 



b) removing a protecting group from a compound of 
formula I in which Rs is a protecting group, to give a 
corresponding compound of formula (I) wherein NR.*, ±m - 

NHR«; 

20 or _ 

c) reacting a compound of formula <C) : 




W-R 10 «:) 

wherein X. Y, I. Q. », R,, R. and R, are as defined claim 1 
and L is a leaving group such as halogen with an amxne of 
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formula HNR^Rg to give a c»rrespon<ii«ig eoij£>o\ind of Corimila 

(I) ; 
or 

d) converting a compound of formula {%) havi**g a 

5 reactive substituent group -to a dif £e*ae&fc ^roiSpotind Of 
formula I; 

or 

e) converting a basic compound of Conmxla <X> *o an 
10 acid addition -salt or vice yez*sa; 

or 

f ) isolating an isomer of a coigpotsod o€ €*ymto$M (I) 
from a mixture of ispitters; 

or 

15 g) converting an afci#e of forimxla {0) : 

V 




wherein X, Y, Z, Q, a, E,, R, and R, a*ae a© °4mmm& -claim 2 
and to give a corresponding coropouiid o"f ^otaSaaia (I) 
20 wherein R, and 8, are too4ih H. 

20. A process for the preparatiiGn a <:$ils»a»d -of 
formula lb 




Ob) 
-SK>- 
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15 



20 



25 



30 



wherein 

X is N or CRi; 
y is N or CR 2 ; 
Z is N or CRs; 

0 is > or CR. with the proviso that no than two 

of X, Y, Z and Q may be N; 

; VjtrZ ^eaL^aapenoan^ H. haXo^. 

C 2 -C 6 alkynyl, C 3 -C 6 cycloalkyl , cycxonet 
aryl or heteroaryl group each optionally 
substituted; 

R5 and Re are each independently a <^*^' C 2 - 

Cealkenyl, C 2 -C 6 allcynyl, ^^^f^' o ^ 
cycloheteroalkyl, aryl or heteroaryl group each 
optionally substituted, or R 5 and Rs ^ 
taken together with the atom to are 
attached to form an optionally substituted 5 
to 7-membered ring optionally containing an 
additional heteroatom selected from O H or S 
R7 and Rs are each independently H or an optionally 
substituted Cx-C 6 alkyl gr^oup; aryl 
R 9 is H, halogen, or a Ci-CeaiJcyj. , ^1 ^ 

or heteroaryl group each optionally 
substituted; 

_ .. n on allv substituted d-G«alkyl . aryl , or 

^ "heteroaryl group or an optionally substituted 
8 _ to 13-membered bicyclic or *rf«acUe ring 
system having a N atom at the bridgehead and 
optionally containing 1. 2 or 3 additional 
- heteroatoms selected from N, O or S with the 
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5 
10 
15 



proviso that when ~Q is N and X, Y and Z are OH 
then Rio must be other than ^phenyl ; 
0 or an integer of 1 or 2; 
ind R12 are each independently H or a JCi-j-Qealkyl , 
aryl or heteroaryl group each optionally 
substituted; 

Ri4# R20 and R 2 « are each independently H or a Ci- 
C 6 allcyl , C 2 -C 6 alkenyl, CaHE^alkynyl, C 3 - 
C € cycloalkyl, cycloheteroalkyl, aryl or 
heteroaryl group each optionally s*ibsti?tufc^; 

Ric and R 23 are each independently H or an 
optionally substituted Ci*-C6alkyl groxjp; and 

R«* Ris# R21 and R* 2 are each independently H or 
an optionally substituted Ci-<^al*yl grotap; or 
R21 and R22 may be taken together vsrith the atom 
to which they are attached to €orm a -to 7- 
membered ring optionally containing another 
heteroatom selected from O, S or S 

zess comprises reacting a coxiftpoiHid Of ^oantoaSba it 




<CR?8*5a 




20 



0© 



wherein X, Y, Z, Q, n, R 5# R$, R7, -Re and £9 are ^s -deiioed 
hereinabove for formula lb with a «ul*Oiiyl ^^2?or4^te 
R10SO2CI , in the presence of a iase optionally *D the 



25 presence of a ^solvent . 
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